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Professor Karel Ilfirka 65 years old 

We like to rtiir.k that we arc in control of our destiny, or that we arc least able to influence the direction of 
our future Needless u> say, this is far from the mifh 

In 194E, during the Second World War, under the influence of my faftier and at the tender age of 10 
years, I decided to collect hcedes, a decision that was considered by most of my young friends as absolutely 
foolish. Little did I know at that time that this decision was one of the most fundamental decisions. 1 ever 
made, that would profoundly influence my entire life. There were many of us at that time; for most, the 
interest to collect insects was just a temporary fascination, but many persisted-1 was erne of them, to a great 
extent thanks to the unconditional support of my father, and also to the fact that in my home town, Flradcc 
Km love in eastern Bohemia, there were two coleopterists who put ine on the right track from the begin¬ 
ning As many otheT did. I fumed my attention to the ground beetles and slowly, after lots of frustration, 1 
was even able to put names or many of them Again, little did I know at that time chut at the opposite end 
of Bohemia, there was another youngster, who was making a similar decision which, as in my case, also 
significantly influenced his entire life And yes, you guessed correctly, the other youngster was Karel 
lltirka, and he is actually the reason why I am writing all this. 

We first met at a meeting ol the Entomological Society in I’rague: then we occasionally met during the 
regular meetings of the Society, but eventually our relationship developed into friendship When Karel 
started to study the carabid fauna of the Soos natural reserve {Sphagnum bog} near FrantiSkovv l.-SznS in 
western Bohemia in the late fifties, 1 realized that this unique biotope might also reveal interesting species 
of Stuphyhmdao (a fumily to which I switched in the meantime). A joint collecting trip with Karel to Soos 
followed in the spring of I960 that immediately reconfirmed the uniqueness of this habitat by producing 
the first record for the former Czechoslovakia of St onus kicsenwettcri, a tyrphobiont species whose occur¬ 
rence m Bohemia 1 snspec- ted for some time More collecting trips followed. One of them led us to eastern 
Slovakia in the spring of 1966 to collect in flood debris of the Latorica river to find Plerostrchus iaton- 
caensts recently described from that area by Pulpan (now known as P piceolus laioricaensis ). with some 
additional collecting in southern Slovakia. After one of us discovered Duvahus subterraneus in eastern 
Slovakia for the first time, near Nova Sedlica, we decided to jointly revise the Carpathian species of the 
Procents group. I still vividly remember the long evenings hours spent in Karel's office working or this 
project, while munching enormous amounts of peanuts that somehow were always available' We conti¬ 
nued the study of trechines by working on another revision, this time of the bielzi group of the genus 
Pseudanophthalmui 

This revision was the first step in the improvement of our knowledge of the trechines of the caves of the 
Slovak Karst, that has made such incredible progress recently. But this second paper was published while 
I was already in Canada; for political reasons, and after mutual agreement, Karel appeared as the soie 
author of tt. 

After I left Prague to take permanent residency in Canada. I was convinced that my ..carabid days’' were 
definitely over. I was wrong once again. In time l got involved, as a co-author, in papers on Bleihtsa. 
Promecognathus, Paropisthius . etc., and quite recently on Elaphnis During these times my contact with 
Karel was just occasional and we met only once, during the International Congress of Entomology in 1984 
in Hamburg. Shortly after the downfall of the communist regime in the former Czechoslovakia. 1 visited 
Prague in the fall of 1990. Karel was one of the first of my entomological friends I visited, I cought hur. by 
surprise in his office at Vinifina, that looked almost exactly as it did 30 years ago when we were munching 
peanuts there while working on our trechines! I enjoyed our long discussion in which Karel filled me in on 
all the progress achieved during my thirty-year absence, including his work on his carabid bock, and on all 
those wonderfull species of ground beetles I would never have dreamed could be found or this small 
territory. I then realized that, although my interest had turned to other families of beetles, whether for 
scientific or existential reasons, 1 actually stayed faithful to my ..first love”, the ground beetles; and. little 
did 1 know at that time that I would eventually become closely involved with Karel’s carabid book. 
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During my recent visit to Prague in the fall of 1995.1 was asked if 1 could read and correct the English 
translation of Karel's book on the ground beetles of the Czech and Slovak Republics. This task intimidated 
me somewhat at first. but I accepted it. and never regretted it No! only did I learn a lot about cjrjbids. bui 
1 also realized that 1 was actually quite priviledged to be the first within the scientific community to have 
the opportunity to rc*d this outstanding book With every page I read. 3 further appreciated the amount of 
work that went into this project and the tremendous contribution this book would hung to the knowledge 
of the ground beetles not only of the former Czechoslovakia, hut also of Central Europe in general. And 
again, I fell privileged to be able to contribute, at least in a small personal way. 

There is not much left to say. except to congratulate Karel on his important life anniversary that finds 
him in excellent health, and to acknowledge his exceptional, varied achievements, bolb scientific and 
pedagogical, dial are addressed in more detail elsewhere. There is no doubt in my muwJ that Karel will 
continue with uudiimnisJied energy along the same path in the future, and for that I wish him, as one of his 
friends, lots of energy and enthusiasm for many years to come And. please, do not forget age, to a great 
extent, is a state of mind and that there is no reason why ii should stand m your way for whatever you 
decide to do 

Ottawa, March 31, 1096 A Smetana 


l run honoured that I was given the opportunity to join in the celebration of the significant anniversary of 
professor Hurka by trying to describe my personal experience and appreciation of professor Hu;ka. I 
studied under lum and I finished both my diploma and PhD theses under his leadership I know him from 
lecture rooms, from excursions, I shared Ins office for several years, I played basketball and cards with 
him, w-e explored the caves of the Slovak Karst together, and we also used to drink beer in pubs. 

Professor Karel Hurka was bom on June 2, 1931 in Doma?Jice, a town surrounded by the rough, pictu¬ 
resque nature of the fesky les hills. And it was there where his love of nature was also bom. While still a 
yourg child, he already started to collect rocks, plants, butterflies, ar.d later on. when he acquired a collec¬ 
tion of beetles of the I’iz.cfi area through his father, especially the beetles. His father, a bank clerk, suppor¬ 
ted him tremendously. Professor Hurka often tells about the beetle collecting trips he undertook together 
with his father and he still safeguards his first entomological collection box, made by Ins uncle who was a 
bookbinder It was lus father, who travelled to Prague in 3947 to personally visit Dr Leo Heyruvsky. who 
at that tune was the Secretary of the Entomological Society, to secure his son's membership in the Society. 
At the same lime, he also bought the newly-published ..Key to the family Carabidae*’ by Karel Kulr for his 
son, which in fact initiated Hhrka’s interest in ground beetles. Due to the relocation of the Doma?lice 
branch of the bark his father worked for. after the annexation of the Sudety by Germans, the I lurk a family 
:noved to I'lzeft and spent the war years there. After the war. the family relumed to Domaftlicc Unfortu¬ 
nately, HQrka’s father died in 1949. His mother, a pharmaceutist, provided an equal amount of support and 
managed to secure he,r son’s education at the Charles University m Prague; and so, after his graduation 
from the J. 5. Buar high school in Doma?.licc, Karel K&rkd enrolled into the study program ut the Faculty 
of Natural Sciences of the Charles University in F'raguc. choosing the field of special zoology with specia¬ 
lization in entomology lie studied with Prof. Julius Komarek, who deeply influenced Ins future activities. 
Another important stimulus was provided by die lectures of Prof Jan Qbenberger. Htirka finished his 
studies in 1954 by successfully defending his diploma thesis dealing with the poaembryonic development 
of may-beetles species Melofontha hrppocaslani This topic apparently bad direct influence on his subse¬ 
quent decision to concentrate on the study of insect ontogeny In I960, Hurka successfully defended his 
candidate thesis dealing with the taxonomy, biology and ecology of the ectoparasiiic insects of bats This 
topic was suggested by Prof. J. Komarek, who initialed a complex study of bats, a highly interesting and 
unjustly neglected group of animals This thesis initiated one part of our jubilarian's research activities 
that resulted in over 40 original papers, dealing with the comprehensive study of the fleas of the family 
JscbnopsyJbdae and flics of the the families NyclenbnJac and Slicblulac, 

In 1969 Hirka was given the title of assistant professor, after successfully defending his habilitation 
paper on laivjl taxonomy and reproductive cycles of the central European species of the genus Carabux. 
This woik. started another field of study; larval taxonomy ar.d biology of the reproduction of holomctabo- 



Jous lavects, mainly of the order Colcoptcra. and of the family Carabidae in particular Up to row. Prof 
Hutka has supervised 63 diploma theses, 32 of which were based on tins topic, and out of KJ PhD and 
doctorate theses under his supervision, another five deal with the same topic 

The study of the family Carabidae became the dominant field of our jubilaiian's scientific uclivites, it 
includes not only the taxonomy of adults, but also taunt sties and biocenology of the family, particularly 
within the Pal scare tic Region In 1989 Prof Hfirica was awarded ihc DrSc decree after successful defence 
of a comprehensive work summarizing his broad knowledge of the breeding types and reproduction biolo¬ 
gy' of the family Carabidae 

Prof lltirka’s involvement with the Faculty of Natural Sciences of the Charles University goes hack' 
almost 43 years He started to work as a part lime assistant at the Department of Systematic Zoology when 
he still was a grade 4 student, in 1954-1958 he worked an the assisted!, and in I95K-1977 as special 
assistenf He was awarded the title of assistant professor tn 1969, but it was not until 1977 when he was 
actually appointed as the assistant professor at the Department of Systematic Zoology After the long 
desired political change m the country he was named the professor of Entomology From 1990 until 1994 
professor Hurka served a? the head of Department of Zoology and at present he serves in die capacity of the 
deputy head of die department 

It is liaid to believe that it will be 50 years next year, since professor Hfirka joined the Czech Entomo¬ 
logical Society fie served for many years as the scientific secretary, then as ihc president and now as rhe 
vicepresident of the Society' He also serves as the viceprestdent of the Czech Zoological Society' and he is 
the chief editor of the journal Ada SocietaUs Zoologtcae Bohemicae He also is a member of the editorial 
board of the journal Klapuichana and since 1986 he is the permanent member of Ihc organizing commitec 
of the International symposia on the entomofauna of central Europe (SlEEC) 

During recent fur.es, Czech entomology had only very few personalities of Htirka’s distinctiveness and 
broad knowledge of the entire zoology After adding jubilant's vast and intensive pedagogical activity, we 
are looking also at a career of an outstanding university teacher, who established his own, distinctive 
entomological school, onenicd particularly toward larval morphology and taxonomy, and adult taxonomy 
of Coleoptcra Tens of specialists, many of them now recognized worldwide, graduated from this school 
For the future, we particularly wish professor Hurka good health and continuous success in his scienti¬ 
fic and pedagogical activities, and at the same time also enough time to pursue his varied interests and 
lobbies 

Prague, February 2.1996 Svaioptuk Bily 
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(Colcoptcra, Cinabid?.c> A c/a Eitl’unol. Bohemiulov 67 254 276 

49 HOrka K 1970. l3asiiia{Hasiliu) cabana s? n.. a new bat fly from Cuba jUiptcra. Nyctcribiidac) ,1cm txiomo! 
Bokmaslov 67. 335-338. 

50 HiTp.ka K 1970 Revision dcr Nyctcribnoac und Sucblidac - Nydcnbiyvcuiac aus dec Diptcrcnsarmtting dcs 
Zoolugisebcii Museums in Berlin 11. Wur. Zool Mta Bcrhrt46 2.19-246 
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51 KOrkaK 1970 Ubef Larven vor. CiciiulclidaoiindC*rfibi<lao(Colcui4cra)aiis Nepal Khumbu HimalS 462-466 

1971 

52 I1CRKAK 197! DiclJirvcTdcrxnlcIcuropaisciTcnCarahu.'jndPTOcerjs-Arten Vk*fpiv>lc»fttf*h-la-xoriomisclicStiidii3 
Rozpr CSAV.fi Mourn PhrvJ V4J 81(8) 1-136 

53 Hi’HKa K 1971 Lniwicklungstypen dcrmitlcIcuropaiscteiiOarabiisArton in ilirei Bc/ivliuugiudencxKlcgcncnund 
CXOgdCIl haklonra Pro* Xl/hh Inter not Cnngr Exiomoi (Moskva 1966) 1 501-502 

54 HCrkaK 1971 Zur KcnuUiis dor blo-Jcnna js!hcgen-Fauna (Uiptcra Nyctcnbudac) dcsdartsch.cnFaonengehictcs 
Acta Faun Eiuontol Mus Sail I'rcgae 14 65-71 

1972 

55 Hurra K 1972 BiLiiliamongolavsisnudirisubsp n nehst Hancrkiinger /ur Nycfcnbicn-tmd Stiublulcitfaunafhrak'.cns 
(D.pterj Pupipara) Ann NOfurhtSI Mus Wren 76 709 713 

56 HukxaK 1972 DicLuvcvcn Ocllortcrus tacncu* (Miller) (Col .Carabtriac) Enlomol Bl 68 86-88 

57 Hijrk. 5 K 1972 liter hrgcbmsscdcr Auftuchrvon miite!ctifcr>a»Ghcr lauikafci dci (latningCarahiiy (Colecptera) 
Ptfi/uJmiiojcia 12 244-25? 

1973 

SS Hurra K. 1973 ForipnotuutigiindrulwicyuogdcrtiuUeleuropaischcnCarabus-urdFroccrus-Artcri StudieCSAV 
9 1-80 

1974 

59 Hurra K 1974 Pirudanoi'h’halmus piloscllus palomncnsis wp r. (Col drabidae. Trcchinac) Pest Cr Epolet 
7.ool 38 178 181 

60 PertKSON B V & HOuka K 1974 I cn nc* species of bar (lies of the genus Tnchotmis (Diptcra Sircblidaej Can 
Enumot 106 1049-1066 

1975 

61 Hurra K 1975 r»ie l.arvcn dcr curorui&chcr. Platycorus A Men (Col wplera. Lueacudac) Ada Entcmo! Eohemaslov 
72 184 189 

62 HukxaK 1975 L&rvil Jjagnostsol the tnbe S'xnolophmi andnotcscnthcclassiticaaonofthc subfamily Flarpalmac 
{Colcoptera.Carabidac) Acta Eniomol Bohmodav 72 247-256 

63 Hurra K 1975 Laboratory’.tudie 1 ; on the life cyclcofPlcro6tichiistnciananus{lll!£,)(Colv'optcta.Cjirubidac) Visi 
Cs Spate 7.ool 39 265-274 

64 HurraK 1975 Zurmonfaiiui Fuiinadi;r InuiliaferiU^RodtHi-GcbirgreindcnOstk.arpaUxlColcoplcra.Carab'.clac) 
audit si Camtwcan.Se Katur 19 197-206 

65 TIurka K A fin? P 1975 The present state and prospect* of insect taxonomy in Chechoslovakia Acta Enumuri 
bohtmostvx 72 144-155 

1976 

66 HOrka K 1976 Kprcb!ematia diapau».ihos!uvuvevyvojiitfevLik.ovity<.bfCol. Liirubidac) [Onihcproblcmaacsol 
diapauses mgroundbccllcsoiiojjcoesisJ ‘Apr Cr ZooI Spolet 7-9 7-]i)(inCKchl 

67 FTGikaK 1976 Naissor. thetaxonomyanddi5iribu:iotii'fIschno(>s\'llic.ac(Siphonapiera) Vest Cs SprJei Zuot 40 
273 278 

68 Hurra K 1976 Styhdia oricntalis stal n and notes in the Nyeteribwlue of the Kirgizia (Diptcra. Pupipara) Ada 
Entomol tiohemoslov 73 543 347 

69 IIurka K & Si ys P 1976 Sca^asnystav a pcrspcktivy taxonomic hmyzu vC'SSR| Present state and perspectives in 
insects taxonomy m Czechoslovakia! Apr Cr Spoke Eniomol 12 25-26 tin Czech) 

1977 

30 Hu hka K 1977 Revision der Anen-Cruppc von Psctidanophltelimis biul/i Seidlil? (Colcoptcra. Carabidac) Ada 
Lmomoi Mur Kali Prague 39 159-185 

1979 

7! horka K 1979 irnmistte records from Czechoslovakia Colcoptcra, Caiabtdae Trtchocciljs cogitates, Phtynus 
longivcntris. Plitlynus lugcns Acta FMomal Buhemo&lav 66 345 

1980 

72 IIurka K 1980 First record oi insert ectoparasites of bat# Jrotn Libya (Cumcidac, Nyctcnbudac, Ischnopsyliidac) 
Libyan J Su 100 11-16 

73 HucocaK &DufHAtV 1980 Lan’aeandthebreeduif'typcofttecentralPoropcanspcciostifthcKtibpcncniFtradvins 
and Pscu«lobriidylii$(Colcoptcra, Carabidac, Amara) Vest Cv Sfutlec 7oul 44 166 182 

74 Hurra K & DuCltAf v 1980 IjiivjI description* :md the breeding type yf central KunjpCBi) species of Alttuta 
(CunorotusKC’olcoplUTii. Carabidac) Ado Eniomol Bohcmoslov 77 258 270 

75 IIcjrkaK 1980 Present state of the taxonomic undzocgcograpbical research of the faru lies Nyctcnbudac ar.d Strcbhdac 
At la Umv Carol Bio! (Dipl Bohtmmluv //) 5-6(1977) 307-31(1 



76. HOrka K A NrJ/rc F 1980 Die Lauft&fcr von Ccskoleski honialina (Col, Cunibidac) Fotia Mas. Rer h'atur 
Bohtm (had. Zoo! H i 20 

77 !10kka K. ac Pu-pAh J. 1980 Revision dcrArler-Ciuppe Duvalius(Duvalidius)microphthalmos (Col. Carabidac) 
Aaa (/» ir. Card- Dio! 1978 297-355 

78 Mm* J & HOrka K. 19811 Parasnirc Btjvicrcn (In* ecu. Dipicra Hypodcrra*tidK,H>ppoboscidac,Nyctenbiidac) 
u us dcr Mwignlei Kigebinssc dci Mo’Vgolisch-Dc.itfchen p.xpcdiiioncn set 1962, Nr. 94. A 4m. 7ov! Mm. BerhnSb 
I87 189 

1981 

79. HOrkaK &Pti[.PANi 1981 Taxoncrr.ischcDcmcriungcnzuParazuphi'jmchcvrolai:(Cast)(Coicoptcra,Carabidac) 
Airnot Too!. But. (Bratislava) 144. 1-13 

80 Hurka K. & SmrZ J. 1981. Diagnosis ami bionornyof unkniwn Agttmirtl, BatCnus, kurophilus and Idiochromi. larvae 
(Col.. Carabidac, PkUymis). VHl. Cs Spdef Zoo/, as 255 275. 

1982 

81. HOrka K 1982 On the insect bat ectoparasites ofccaslal Libya (Cirr.icidac, Nycrcribiirtac, Sucb'ktac, Jschnopsyllidae). 
Vmt Cs Spatet Tool 46 85 91. 

82. HOrka K 1982: Taxonomic notes or Paru/upliium,wilh description oflhitvitcw taxa (Colcoptcro, CarabkJac) Aaa 
UtlOMOi Hohanodov 79 281 288 

83. HOrka K. 1952. Zur Inscklcnfauna dcr Uodccobcrllachc Ccr Hocbgebiigswildcr Miuclcuropas Acia Mm. 
RegiHMkrtuiec., Suj>pi. 1980 46-47 

1983 

84. HCrkaK 1983 Carabidac Pp 104-106 In BC’CNAR J. (cd.): Vyslcdky faumstickibo vyzkumu KrionoS (0 (PHspfvck 
k zoologickcmu mvcnlanzainimu vyzkumu) (Resultsof theFaumsoc Investigation of ihc Krkonoic(Giant Mountains) 
(I) (Contribution lo ihc Zoological Invcniorial Investigation). Opera Corcontica 20. 99-114 (in Czech. Engl abslr.). 

1984 

85. HOrka K 1984 New taxa and new records of Palcarctic Nyclcnbiicae and Stiebhdac {Dipteta. Pupipara). V&t Cs 
Spoiec Zoo / 48: 90-191. 

86 HOrkaK 1984 Noicsorihcta\onamyanddis[nbulionoflschnopsy!l:ckc(S:plior,aplera) 1 wilb description of a new 
spccic* front Vietnam Ada Entomol. Bohemoslov. 81. 204-211. 

87 Pulpan J it HORKa X 1984 Vcr/cichnis dcr TschccWowakischcn LaulVifcr (Colcoptera, Carabidao). Zprav 
Zdpadoies Pobocky C s Spo!ei. Entomol., Supp!. 1984. 1-28. 

1986 

88 HOrka K 1986: Larval taxonomy and breedinglype ol Palacarctic Cymuldis./laa Entomol. Bohemoslov 83 30-61 

89. Jaro5IxV.& HOrkaK. 1986: Die Coleoptcrcr,fauna dcs Rapsfcldes Vest Cs.Spoiec.Zoo! 50 192-212. 

1987 

90 HOrka K 1987 Nyctcnbndac P..289 In Jfc&KJ (cd.). Cheek list of Czechoslovak Insect II (DipteraMwciftw'i 
Entomol Mas Natl Prague 18 1-341 

91 HOrka K. 1987 Separation of Parazuphiuir. {P ) chcvTolali and P. (P ) maroccanum, and description of a new subspecies 
(Col. Carabidac. Zuphnm). Acta Entomp! Bohemoslov 84 469-473 

92 JaroSik V A HORKA K 1987. Stfcvlikovili brouci podnuWend louky v K/cmcSmckc vrehovsni(Carabid beetles (Col, 
Catabidac)of ihc wet uncuInvaicd meadow of KfemeSmeka highlands and their use lo biological monitoring). S6i>/7i 
Viaslr.eJ Pr. Podblarucka 27(1986): 59-65 {in Czech, Engl, abstr). 

1988 

93 HOhka K 1988 A revision of ihc East-Mediterranean spec ies of Aptinu* and Botes on thnBrachinus plagialus group 
(Col, Carabidac, Rruchiruwej AdaE»umol Robemostov 85 287 306 

1990 

94 Arhi>; E. & I 10 rka K. 1990 Ihacnpnon of ihc larva oflBpinoptcnisbalcanicus (Colcoplcra, Carabidae,Ptcrosr.chim) 

Auii fjitomrl Rohewiostov 87 204-208 

95 HiirkaK 1990 Duvaliu/. {Poiaduvalius) lunacsp n. {Col .Carabidac, Treehini) from Start planina Mis. in Bulgaria 
Aim tr.rontoi Bohimonfa'- 87 349 351 

96 HOrka K 1990. Srovniri hvcskc tauny Carabidac Sumuvy. Gesktho lesa a KmSnJxh hor (Dcr Vcrglcich dcr 
C«cbirg.f fauna dcr Familic Carabidac von Suraava(Bdhmcrwa:dl, Ccsx-/ les und KruSnehory (Erzgebirge)). Zprav 
Zapadoies PtibmikyCs Spoiec FMtunal . Sappl 4’ 11-14 (in Czech, Germ abso j. 

97. HORkkX & Itniif kOva 7. IWj ('arahMiac (Colcoplcra)dracrgmsscri Pragc»Sl.n>liB»iks. At(a Sot Zoo! BiAu-irwslov 

54.9 I? 

9H HOrka K , Jasak i & MoraVLC P. 3990 N’cuc EriccnnlrissuzurTaxonoouo. Variabililat. Biononnc tmfVcrbrcilung 
dcr .'Inwakuchcn und ungarischcn Duvaltus-Ancn (Colcoplcra. Carabidac, Trcchim) Ada Jmv. Carol. - Riol. SS 
353 400 
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99 ZriTNKavA I A Hurka K 1990 Carabids{Col. Carnbidac) m the cpigcoii of pest management npplc orchards in 
South Bohemia Ada Soc Zooi Bohemoslov 54 133 145 

1992 

10) ARHOT E & IIObk.a K 1992 Bcschreibung dcr Larvcn dcr roittclcuropaischca Plcrosuc bus-Alter (Oolcoptcra, 
Carabicac Ptcrostichim) I F.i\U*mol Nac'hr Bei .16 103-1 ID 

101 ARNO! F. & Hl'RSC.A K 199? Bpr.chiobung do tarven dcr mctteleuropaischcn PrernWichus-Alien (Coleoplcra 
C’orabidac. Ptoroslichiiu) Cl k'n’omuf Mac hr bpr 3ft 159-165 

102 Armm E & Hurka k 1992 Ucschrcibungdcr Larvcn ckriruUdccropaischcr Pleroslictius-Artcn (Col Ca fibulae, 
Pterostichmi) Ml F.ntomol Sochi Her .14 261-268 

101 AlKDTF. & HURXAK 1992 RcschroilHingvOnljrvcnilerGattiirgcnLindrolhiusKlifnakovunilTlKimoScclBpuIzcys 
(Instate. CcIcaptcTO.CanibicJac Sphodnm) k'nlcmo! Abh Mas Tier* Dresden 54 121 127 

IU4 Arndt E & Hurra k 1992 Description oflarvac of cental European species rf Poccitos UoncJli (Coleoplcra, Carabidac 
Picnuttchini) Acta Entoinol Bolremoslov 89 287-30) 

105 Arndt F. &. HPrka K 1992 Larval desenpuon of rhe Ptonwtichus subecficin Myosodus Fischer vim Waldheim 
Furymclumus Roller arid OrlhomiB Chnuduir (Coleoplcra Carnbidfic) Coleopf Run-In hart 61 5 12 

1136 Hurra K 1992 Fuumslic records from Czechoslovakia (Co.coptcra. Carabidac) Ada Fnlomol Bohemoslov 89 
388-389 

10? IIiirka K 1992 The taxonomic hiatus of Sccmophonus (Cel, Carab dac. K&rpahm) and description ofllic larva ot 
HairnllK(SctniophomiS>SlgiUinci>rnis AdaEntomol Bohemashn 89 29-34 

109 HORKaK & Roplan J 1992 Gccgraphicdiftcreiilioiior. otpopulalionsot Ncbna(A]pmrus>ininca(C'ol . Canibiiine, 
Ncbnini) /UroSoc Zoo! Bohemoslov 56 £73-179 

1993 

ID Arndt R A. IIcrkaK 1991 ncscbrcibuiigdcrlaA-eiidermilleleuTOp5i«lienPtcr<i5tKh'.B-Arten(CoE. Carabidae, 
PliiosCiclim) IV FntnmnI tfachr Her 37 45-49 

111 Plu'anJ & Huuka K 1993 Carabidac Pp 12-22 In laiNtic J led 1 Check list ol C'wxhostovak losecls 4 
(Coleoplcra) Scaiara Ccskoslovcmkych brouku Folia l!evrovs!cyai\a,S.uppl I 12-22 

1994 

112 I3tH CRSTll P A. Ki R'<A K J 991 Oner tnrochew gen ri. and 0 cnuaisica rousi subsp n new 'in of subti ibe Kneheuna 
(roni the West Caucasus {Coleoplcra, Cnrabidau. Clivimni) Ada .Vex Zool Bohemoslov 57 161 IC6 

) 13 Hijrxa K & J ARiiilx V 1994 Strcvlikoviii brouc; (Col, Carabidac)dvoc polabskych luhfi sO.Unich Ccch (Corabidae 
{Coleoplcra) of two Iktodplitn forests in Central Bohemia) Muzeum a SoucasnosI.Ber .\aiur 8 27-32 |ln C?cch 
F.ngl absir) 

1995 

114 HireJCA K A Ml.BJNPK K 1945 Dnvalius (Ouvalidijs) imcrophtbnliniis voragims sub&p n a ns dcr Slowakci (Col 
Quabidne. Trcebiiu) Folia Heyrorskyana 3 7i>-73 

115 llJKXAk AcMLUNtic R I99i New replacement name for preoccupied Duvallusraicrophthaiimis voragims (Col. 
Carabidac Trechim) Folia Heyrov.ikyana 3 78 

116 Hi'rkaK &§UST)K Z 1995 Orlcopfcra Caraboidca Pp >49 >65 In Ro7XD5nyR & VaRhara J (cds > Tcnoslnal 
ii> veil .^brjlcs of (tie Pnbrva Biosphere Reserve ofUNhSL’O II Folia Fat Sci Natur Umv Kfutarykiurtae brunensts 
Biol 93 215-4)6 

1996 

117 Hire K A K Vfs.pi.vP L Far k AC J 1996 \Vn*ili slfcvlikovitych (Coleoplcra CarAbidaeJk mdikaci kval icy prnstfcdi 
(TbcNul/.ungiter Lae(kafer (Colcoptefi Carabidao) n;r IrKlikfllionder Uimvdtqoalifat) KlupaSehwnaSl 15 26 (ir 
Czech Germ andHngl absir} 

Rnnks (biKiks clmpterx) 

1 Hurra K. i '266 Hcsla i cnicniclogie -AD [Entries on entomology - A-DJ In Srtiiux V (reel) Naumy j lovnik 
zemedehky l [Agricultural encyclopedia /| Praha Siam: ycmdddLske nakladaielstvl. 1102 pp (in Czech) 

2 HOrkaK 1968 Hcsla7.cniomologic - H-J [Entries on entomology 0-J] In StfhJk V (red) Naugny siovmk 
zemedChky 2[AgniultontleiHycfofK'dia 2] Praha Slalm /crkddkkc nakhidalcIsP.l, 1218 pf>(mC7CCh3 

3 Hurra K 1971 Hcsla i emcmologiv - k- L t Entries on entomology - K UJ In Steiilik V (red) J\'anto> s/ovm* 
zttnidelskyd |Agricultural encyclopedia 3J Shitni zemddilskc nakladalclsivi, 1253 pp (in C/cch) 

4 l-\>KrJ .Pr.avdaO , DoskoIk. J & 11:: R K .n K 1971 Zoo!ogiet(3 upiaxcnc xvda/u) [Zoology ! ( 3rd levn eti tdihon)\ 
Praha Statrti pedagogickcnakladaicbrvi. 378pp (mOcch) 

5 H'jhraK 1972 Hcilnzcnlomologic M[Enlriesoncnlcrnology M] In SfTJuJRV' (rod) Maucnystovnikzi'nitklelsky 
4 [Agriculturalencyclopedia 4] Praha blatm zcmldilskcnaklada’xlsiv!. 723 pp (in Czech) 

6 IIi.rxaK 1972 Hcslaz cmomolrgic-N-OfEmnesor cniomolocy-N-0( In Silhlik V (red) Nautnyslov/uk 
zaiKikdthy J Id.i-'K ulturaUiuyrlopcdm 5) Praha Statm TcmSdtlskc nakEadatcblvi 759 pp (mOeeh) 
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7 HurkaK 1976 Hculazcniontoiogic-P|Entriesonentomology P] In STPHlfK V (red) h'aucnyrlovmkzomidtJsky 
0 [Agriculturalencyclopedia 6] Praha Stitnizcroddelskciuiklwlatelsivi 743 ppOnOterh) 

S K'irkaK &Cha:.i/pskyJ 1977 Nyelcnbudac Pp 303 304 In DoskoCiU (cd) KM zvtfenyCSSR.dll5 [Key to 
the fauna ofCzechoslovakia, Vo! J J Praha Academia, 373 pp (in Czech) 

y HitrkaK 1977 Hvsla i cntomologii; - P l Entries on entomology PI In STEHLlK V (red) NauZny slcmmkzemedelsky 
7 [AiTtcutMtti encyclopedia 7] Praha StAtm zcmMdlskc nukladatelsivi. 694 pp (in Czech) 

10 KOpkaK I97S Cicmdchdac Cimbidac,Scarabaciduc.laicaniilac Pp 51-69.103 115 In KlAUSMlZiR 13 (cd) 
Rertimmungsbucher zur dodenfauna Europas, Ltef 10, Ordnung Co/eoptera (Laiven) Berlin Atadcinic Vcrfag 
378 pp 

11 JlfiBHA K 1980 Nyctcnbnrfac nmchuloviii [Nycleribiiduc] Pp 47,479-509 In Cnvai* M (cd j Krcvsqpci 
mvuchy u sth-en Dipteru Fauna CSSR.sv 22 \Hematophagous Diptera and gua flits Emma of Czechoslovakia, 
Pol 22) Praha Academia, 538 pp (in Czech) 

12 Hurra K 1981 HcslazcntomologicQ-ft [Entrieson entomology - Q ft] In StehlIk V (red) Xaudny slo'mii 
zemdelsky tt [Agriculturalencyclopedia 8) Praha Stdtni /cmddClske nakladatclstvi, 626 pp (m Czech) 

13 Hl«rka K & Cef-hcka A 1981 Rozmnozovani a vyvoj hmyzu [Reproduction and ontogenesis in insects] Praha 
Slaliri pedsgogreke nakladatcfsivr, 223 pp (in Czech) 

14 Hurra K 1983 Hcslaz cntomologic S [Entries on entomology S] In Ste m.lk V & Kudrna K (red ) NauCny 
slovnk zcmfcdilsky 9 [Agricultural encyclopedia 9 Praha Stitm zcm6d£lske nakladatclstvi 606 pp(m Czech) 

15 HOrka K 1984 Hcsla tykajici sc f4du Strcpsiptcra [Entries concerning the order Strcpstptcra] In JasiC J (cd) 
Entomv/ogtcky naaeny doentk [Entomologicalencyclopedia] Bratislava Priroda 674 pp (in Stovikum) 

16 Hurra K 1984 Hcsla / cntomologic S S [Entries on entomology S-$) In StehlIk V & KUDRHaK (red) 
Naitoty siovmk zanedetsky 10 1 Agricultural encyclopedia 10] Praha Slaini zemdddlskc nakladatclstvi, 683 pp (in 
Czech) 

17 HOrkaK 1986 The Developmental Type of C'arabidac in die Temperate Zones as a Taxonomic Character Pp J13— 
119 In Den BokJ P, Lub> M , Mossakowski P & WtOER F (cds) CarabidBeetles Stuttgart-New York Fischer 
Vcilag 551 pp 

18 Hurra K A $ofi< K 1986 FamilyNyctcnbndaeandSticbiidac Pp 226 236 In SiVrtA &PAi*r!. (ods ) Catalogue 
of PaluCQrtti: Dip ter a !/ Budapest Akudemiai Kiadu 346 pp 

19 SoOsA AHi.kxaK 1986 Family Hippobosculjc Pp 215 -226 In So*3sA APa it!_ (cds j Catalogue of Pplaearlu- 
Dipteral I Budapest Akadcmia: Kiado 346 pp 

20 iIi*PK a K 1987 ilcsIazcntoncdogie-T-U [Entries on entomology T-U) In KiiuhnaK (ted) Kautny sfovmk 
etm<c.W.iFv//)Agriculf«iraicncj‘ClOj*cdia 11] Praha Stittu zcmdtW)skcnak)ada'el»vr,61S pp(iti Czech) 

21 HURRAK 1987 CcluJ Nyciclibtidac[HiniilyNyclenbiidaeJ Pp 202-203 In CcpfiaKJ (cd}/7^f«'ra5/'jwn..<«- 
!/[Dcpiera of Slovakia 11] BraUdiivu Veda 435 pp (in Slovak) 

22 HurraK 1989 1 Tesla z or tnmolog’c V| Entries on entomology V| In KuurnaK (red ) XaucirystovniJczmedelsky 
12 [Agriculturalew ytlope/ha 12] Praha Slatm y.anddilskc nakladatclstvi “S9 pp (in Czech) 

23 HOkraK 1988 ZivoCichovc lAmmalia) [Anmials (Animaha)] Pp 474-509 In RosvrM.S (cd ) Prettied biologia 
[An outline o)biology] Praha Swim pcdagozickc nakladatclstvi 686 pp (in Czech) 

24 Mihka K 1992 Flcsla z cntomologic W-Z [Entries on entomology - W 2] In Po$)R M (red) Saueny slovnik 
zemcdr-lsky 13 {Agiaukuruiencyclopedia 13) Praha Statu zcmi/Mlskc nakladatclstvi. 67? pp (m Czech) 

25 HurkaK 1994 Zivodichovc(Ar.unalia) [Animals (Animalia)] In Rosypai S (cd j Pr,WUJbiofogia{2 upravene 
vydonii [A’l outline of biology {2nd revised edition )] Praha Scienha 635 pp (in Czech) 

26 HimiCA K 1995 Hexapoda i'p 17+ 244 In Buchak J DuCiiAC V Hurra K AI.Fir An! Kite k unovom 
brrasbrudych {Key to ident:frca/io/i of imertebraies] iVaha Scicnba. 285 pp On Czech) 

27 IIurka K 1996 Curuhidui of the Czech and Slovak Republics Carabidae Ceske a Stovenskc repubhky Zlm 
Naklodalelslvi Knbaurek, 556 pp(in fcnglish aihl Czech) 

Textbooks 

I I'RAWliNUEROEJtZ,HuXKAK JanSky L & Romano VSKV A 1960 Finbry<iliiyU' :nt* tt hu (Tr.lll'J-J'nn th-.m R jssiat 

original Shmidt G A Animals embryology) Praha Nakladatclstvi £SAV.46? pp (in Czech) 

Popularizing papers 

1 Hurra k 1955 Rozli-'cmpohlaviularcvlistorohychbrouku [Sex differentiation in iamcllicoro beetles] Vesmir 34 
132 (m Czech) 

2 HcirkaK 1966 (^^{valiy.rorTiokfttlli.kudlanky.termrfi.slejnokftdii.pIoiticcasH’okhdl^rRipoStovnlchznamkacb 
| Insects (Odonata Orlhoptcm, Maniodca. Isoptcra Homoptcra, Hctcroptcra and Nctiroptera) on post stamps) Filalehe 
16 436-437 (m Czech) 
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3. HOrka K. 196? Brauci iu mamkich (Beetles on post sumps] Filaiehe 17: 524 525 (in Czech) 

4. HOUKaK 1968 Kli.tfata, blechy a toiftaci [Ticks, fleas and penguins]. Vesmir 47; 317 (uiCzech) 

5- HOrka K 1958 Obojzivclnlm n& /namkach (Amphibians on post stamps). Ft incite lb: 672-673 (m Czech) 

6. HOrka K 1969. Motyhna zna:r.kach [Butterflies on post stamps) Filatehe 19 691-694 (in Czech). 
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Abstract The larvae of 15 species from 7 genera arc desorbed, including ihc first larval descriptions of representatives 
ofAmwa Hope, J $38 (Mcgacephalini), ChedvnytJtaLz cords ire, ] 843. and Cenothyla Rivabcr, 1969 ( Ctcmdelini). 
Larval characters of Amaru arc very similar to those of Megacephala Latrcillc 1802, the gular suture is Y-shaped 
and the ventral double sclcrlc on the prcmcntuin is lacking. The bicokucd pronorum and the absence of a spine on 
maxiilary paipomcrc t distinguish the larva ot Amur a from those of Megacephala Chedonychu and Cenothyla both 
have larval characters typical of thcCicindolim subtrtbe Prothymma. The gular sutuie is T-shaped and two pairs of 
hooks arc prcscnion tcrgitc V Larvae ot'Cheiionychaaz distinguished from those of the similar genera Odoni&zheila 
Oastclnau, 1834. Ctnothylazri Pentacnm<u Bates. 1 872 by less sderonzed, indistinct abdominal scicrites and by a 
proitolun) with more than 10 setae and a sctifcrous posterolateral keel It is possible to distinguish all described 
species ofQtlunftn Iwila. C, Hnlhyiaa\ul PtHtacumia m the larval stage, but impossible to separate the larvae of these 
ihrce genera at the generic level Cenothyla \vnun\ (Gory. 1833) is dilleiccil from the known larvae of Odontocheila 
and Ptniacomttt by die following <. haraclcr combination yellow head capsulepronotum with conspicuous long and 
dark -et.ic amcriorly < tlatrcncd setae lacking Short ecological notes on the species are given. A larval key is presented 
at the generic level,containing 12 of live 16 Brazilian cicindelid genera 

Larvae, larval key, C olcopivra, CicimWlidae, Ni-vlnipical region 


INTRODUCTION 

The tiger beetles (Cicindelidae) are d peculiar, worldwide adephagan group with about 120 
genera and 2000 species. All tiger beetles arc insect predators, and their larvae burrow charac¬ 
teristic holes where they wail for prey. More and more, tiger beetles are gaining importance in 
ecological and nature conservation research (Paarmann tn press, Pearson 1980, 1988, 1992, 
Pearson el al 1988. 1992). However, the larval knowledge is far from complete, especially in 
tropical groups (for a summary see Putebkov & Arndt 1994). 

According to Rcichardt (1977), 17 genera of Cicindelidae occur in Brazil. However, it is 
very unlikely that genus P.seudoxycheila Guerin, 1 839 occurs in Brazil (Cussola pen*, comm.). Zikan 
(1929J first gave detailed information about the biology of several Brazilian Cicindelidae, in¬ 
cluding data on die biology, illustrations of larval holes, and brief descriptions of the larval 
morphology of 9 genera. Using Zikan’s material, van Einden (1935) provided more detailed 
descriptions of the larvae of Collyrinae with the Brazilian genus Oenostoma Klug, 1821. A 
description of larval Megacepiwia Latrcille, 1802, including both subgenera occurring in Bra¬ 
zil (Phaeoxaniha Chaudoir, 1850 and Telracha Hope, 1838) was prepared by Putchkov & 
Amdt (in press). 

It is the aim of the present paper to describe the larvae of the genera Aniara Hope, 1838 
(Megacephalmi), Cheilonycha I.acordaire, 1843, and Cenothyla RivaJier, 1969 (Cicindelini) 
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for the first time and to describe new larvae of the genera Pentacomia Hales, 1872, Odontocheita 
Caste', nau, 1834, Cylinder a Westwood, 1831, and Brasiella Rival icr, 1954. So far, the larvae 
of 12 {75%) of the Brazilian Cicindelidae genera arc known. A larval key to these genera is 
presented. 


MATERIAL AND METHODS 

The descriptions -ire based or. the following larval material (L ( , Lj, L, refer to the larval instais I, It, and III) Amaru 
»epuh'rt,lis{y L„ 9 Lj, 3 L,). Brj/il. Mamius. Resefva Florcstal Ducke, 1995; OdoMothettu atycnneniisQ L,. A Lj, ft Lj) 
Brazil. Manaus. Rcscrva Floiatal Ducke. 1992 I994;0 chrystsi} L,) Brazil. Marions, Rewrva Fkucsfal Ducke !992;0. 
renfusa (I Lj. 2 L ; ) Brazil. Manaus, VArzca of Solimtks River 1994. O. lundipes (4 L,. 6 Lj) Brazil Manaus. Rcscrva 
Florcstal Ducke 1992,1991; O marpineputtata (14 L 3 .15 L„ 71..) Brazil, Manaus, Rcscrva Florcstal Duckc, 1992 1994. 
Q'n«i;^uiw«rnr(IO[- ll 7L i . 15 L,) Brazil, Manaus, Rcscrva Florcstal Ducke 199? 1995. Pvntacormaegregna (I L>. I 
L;, 4 L|) Brazil. Manaus. Varzea ofSolimocs River 1992; Pennwomta lacordairtt (I L>. 7 L,> Brazil. Manaus, Rcscrva 
Florvsw- Ducke 1992; P verirahx (3 L,. 3 L,, 6 L.) Brazil. Manaus, Rcscrva Kkvrcsial Ds-cke. 1992-1995. Chethnycka 
aiuipr.nms (I Li) Brazil, Go: is. Minciros.Faccnda SaO Francisco 17 10 89; C. chalybca (2 L,.3 L 2 ) Brazil, SP, Ago as dc 
Santa Barbara, Campo Sujti, coll I. R. Pontes 31 12 89 Larvae and adults ofboth CArfifuayiAtfspccics were collected or 
termite hills Cyhndern suturaU* (61,. 4 L,, I L,) Brazil, Manaus, VAizcn of Sol unties River 1991, 1995. C motto (2 L 3 ) 
Brazil, Mtmati. Rcscrva Florcstal Ducke, 1992,01.08 1 995,Brasilia argefrtata (3 L J( 3 L ?I I L,) Brazil, Manaus, Rcscrva 
Florcstal Ducke, 09.11 1992,02 08 1995 

Material of all species includes reared ex ovo larvae ami field collected larvae, except that ofOdonlackella luridtpes and 
0 chrysis (reared ex ovo only) and that of both Cheilonvcha species (field collected only) Larval specimens of all species 
arc m the collection of 1NPA. Manaus and in the collection of E. Arndt (Leipzig), cxccpr those of Ckeilonycka ourtpemu 
end C chalybea which arc in the collection of the ZMUSP 

Larvae of the Brazilian genera Ctenostoma (6 species), Megacephala(4 subgcr.cra. 9 species). Oxycheila Dejean. 1825 
(O tnstu Fabncius. 1775). Euprosopus Dejean, 1825 (2 species), Irena Dejean, 1831 (3 species ),CyimderaO subgcncra, 
A species), and Bwstella (2 species), ar.d representatives of 1 7 further genera were available for comparison 

The nomenclature follows Rival icr (1971); terms of morphology and chactoiaxy follow Kmslcy & Pearson (1984) and 
Puichkov & Cassola (1994). 

Abbreviations: INPA - Instituto Nacional dc Pesquisas da Amazonia (Manaus). ZMUSP - Muscu dc Zoologia «ia Um- 
vcrsidadc dc Sati Paulo 

Characters of chactotaxy (see Bousquci&Goulet 1984);gMX-sctal group on stipes dorsally and dorsobasally TE e i - 
small seta on tcrgitcs I-Vlll posteriorly in the middle 

Number, size and position of stemmata. and the shape of the mandible and legs arc equally in all described taxa. These 
characters arc typically for all Cicindelidae larvae (see c g. Hamilton 1925 or Kmslcy & Pearson 1984). 

DESCRIPTIONS 

Megacephalini 

Aniara sepulcralis (Fabricius, 1801) 

0‘igs 1 4,33) 

Instar 111 

Coloration. Head dark brown with metallic bronze lustre dorsally, light brown vcntrally, prono¬ 
rum bicolorcd, medial and anterior parts dark brown with bronze lustre, lateral and posterior 
margin pearl-white; legs and anterior part of mesonotum brown, rest of thoracal and abdominal 
sclerites pale; all serae dark brown. 

I Iead. Nasale produced, wide, anterior smooth, limited on outer side by two large teeth; coronal 
suture very short, ridge on posterior part of trontale transverse, continued with ridge on vertex, 
each side of vertex ridge with 2, frontal ridge with 3 setae; between stemma 1 and U a small 
tubercle with 2 setae. Ventral part of head bag shaped enlarged in posterior direction (visible 
from lateral view), gular suture Y-shaped. Antennomcrcs I and II much thicker than antenno- 
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meres III and IV, IV a little shorter than III and half as long than IT and I; amennomeres I and 
II each with 8 or more setae, appendage on asitennomere III lacking; maxilla with 2-segmented 
carrio, dorsal part nng-shaped, ventral pan of canlo triangular, inner margin of stipes with 2 or 
3 distinct spines, setal group gMX with 40-45 setae, lacinia lacking; stipes with u sclerotized 
bar apically, palpifer with 8 setae and attaching the galea; galeomcre ! with 3 large and 1 small 
setae, galeomcre II with 7 setae; ventral double selerite on prementum lacking (Fig. 33), labial 
palpomerc 1 with 2 setae apically, palpomcie U with 1 seta mesally. Setae of normal shape, not 
flattened. 

Thorax. Pronotum (F:g. I) comparatively stout with a distinct groove on disk and 11- 12 strong 
setae on each half; anterolateral angles produced Setae on pronotum not flattened. 

Abdomen. Tergites I—IV with 12-18 long and 14-20 short setae; segment V comparatively strong 
enlarged dorsally, teigitc V (Fig. 2) 3 segmented with 2 pairs of hooks; inner hooks long and 
slender with 2 nearly reduced setae, median hooks slender and straight with I bristle basally; 
anterior part of tergite V with 8 or more setae, not completely separate from lateral part, the 
latter with 4 7 long setae, posterior part with 20 22 bristles ar.d some fine and short setae, 
fcpipleuron and hypopleuron each consisting of 2 sclerites with 4-8 (rarely more) setae. Posteri¬ 
or margin of tergile IX with 6 long setae. Pygopod with 8-10 strong and 10 or more fine setae 
dorsally and 16-18 bristles on apical margin. 



Fi|*s 1-4. Annua sefwkralts, | promt?mn Li. 2 - abdominal icrjfitc V. right side L v 3 - proaoUim L|. 4- abdominal 
MS''*’ V, rigid *m!c it (jh inner hook, mh-median hook) (scales in mm). 
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Instar 11 

The following character stales are different from the third instar larva 

Head Antennomeres I and II each with 5-7 setae, galeomere I with 3 bristles, galeomere Tl with 

5 bristles, palpifer with 5 setae, setal group gMX on stipes with 32-38 setae 

Ahixjmi.n Tcrgitcs I—IV with 8 10 long and 6 8 short setae Lateral pari of tcgite V with iess 

setae 

Instar J 

The following character slates are different from the second mstar larva 
Coloration Pronotum unicolored, head pronotum, mesonotum and legs dark brown 
Head Antennomere 1 without setae, antennomere 11 with 2 setae, galeomere I with I seta, 
galeomere II with 3 bristles, palpifer with I seta, stipes with I spine basally, setal group gMX on 
stipes with 2(3-25 setae 

Thorax Pronotum (Fig 3) without groove or elevations, each side with 9 setae, anterolateral 
angles rounded 

Abdomen Tcrgite I with 3 long and 5 short setae, tcrgitcs II—IV with 3 long and 3 short setae 
I ergite V (Pig 4) with 6-8 setae on anterior part and 2 on lateral part, setae lacking on posterior 
part, bristles on inner hooks large, not reduced Epipleuron and hypopleuron each with I large 
sclente with 2-3 setae Small sclerite not distinct Pygopod with 2 setae dorsally, 10 on apical 
margin 

Remarks 

The larva of Amara scpulcrahs is very similar to larvae of Megacephala (see Putchkov & Arndt 
in press) The gular suture is Y-shaped and the ventral double sclerite on the prementum is 
lacking in both genera Contrary to the known larvae of Megacephala, the larva of Amara has a 
bicolored pronotum Larvae of Megacepkaia are characterized by a spine on the lateroapica! 
side of maxillary' palpomerc 1. which is lacking in Amara 

The larvae of Amara sepulcialis were found in an area with sparse vegetation near Manaus 
The clay soil was covered with a 10 cm deep sand layer at the locality The larval holes are 
slightly oblique and have a depth of only 6 cm in the first instar and 12-15 cm in the last instar 


Cicmdelmi 

Odontocheila cayennensis (Fabricius. 1787) 

(Figs 5-8) 

Instar 111 

Coloration Head brown to dark brown with green lustre, pronotum yellow brown, rest of 
sclente* light brown Setae pale or brown 

11e\d Nasale produced, wide, anterior smooth, limited on outer sides by two large teeth, coronal 
suture very short, ridge on posterior part of frontale U-shape<l, not continued with ridge on 
vertex, frontal ridge and each side of vertex ridge with 2 setae Setae on head capsule not flat¬ 
tened Ventral part of head not enlarged in posterior direction, gular suture T-shaped Antcnno 
mere I with 4 setae, 3 long setae on inner margin, antennomere II with 5 setae, appendage on 
antennomere III lacking, maxilla with 2-segmented cardo, dorsal part ring-shaped, vential part 
of cardo triangular, inner margin of stipes with 3 distinct spines, setal group gMX with 35-40 
setae, lacinia lacking, stipes with a sclerotized bar apically, palpifer with 5 setae and attaching 
the galea, galeomere I with 3 strong setae, galeomere II with 4 bristles, ventral double sclente on 
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prcmentuin present, labial palpomere I with 4 setae and 3 spines apically. palpomere 1L with 1 
seta basally. 

Tiioiux. Pronoium (Fig. 5) with anterolateral angles produced rounded; chaetotaxy of prono- 
tum reduced, only 3 short setae per half distinct. Setae of pronotum not flattened; no grooves or 
elevations distinct. 

AfcDOMEN. Tergires I—IV only with primary 4 long and 2-4 very short setae; tergite V {Fig. 6) 
with 3 separate pans and 2 pairs of hooks; inner hooks with 2 strong bristles, median hooks long 
and slender with 2 bristles; anterior part of tergite V with 10 14 long setae, lateral part with 5 
7 long setae, posterior part with 12—17 bristles and 4—7 thin setae. Hypopleuron and epip'ouron 
each with I large arid I small seferite, the large sole rite of epipleuron with 6-7, (?iat ofhypopleu- 
ron with 5 8 setae; the small sclerites each with 1 seta. Posterior margin of tergite IX with 2 
pairs of long setae. Pygopod with 8 strong setae dorsally, 14-16 on apical margin and a lot of 
short, thin setae laterally and ventraliy. 

Instar It 

The following character state?; are different from the third instar larva. 

Head. Galeomere I with 2. galeomere 11 with 4 setae, palpifcr with 3-4 setae, gMX group with 
about 25-30 setae, labial palpomere 1 with 3 setae and 3 spines. 



Figs 5-8. OJontoduila cayermensls, 5 - pronotum Lj, 6 - abdominal icrgix V, ugh: side L Jt 7 proiKUum L ; , 8 
aWomituf terpite V, right side L, (ih-inner hook, nth median hook) (scales in mm). 
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Abdomen. Anterior part of tergite V with 10-12 long setae, lateral part with 3 setae, posterior 
part with 10-14 hnstlcs. lipiplcuron with 4 5 setae on the large and 1 seta on the small sclcritc, 
hypopleuron with 3-6 setae on the large and 1 seta on the small sclerite. 1’ygopod with 12 setae 
apically. 

InsSar I 

The following character states are different from the second insiai larva; 

Coloration. Head paler brown. 

Head. Frontal part of ridge without setae. Setae near eyes flattened. Antennomere 1 without 
setae, antennomere II with 2 setae, galeomere 1 with 1 seta, galeomere 11 with 3 bristles, palpifer 
with 1 seta, stipes with I spine basally, setal group gMX on stipes with about 20 setae, labial 
paJpomere I venrroapically with 3 spines but without selae. 

Thorax. Pronotum (Fig. 7) with 5 distinct, flattened setae. 

Abdomen. Tergite I with 3 long and 4 short setae, seta TP, 11 reduced, pore-like, tergites II- IV 
with 3 long and 2 short setae. Tergite V (Fig. 8) with 4 setae on anterior part and I seta on lateral 
pan, setae lacking on posterior part. Median hooks with I bristle. Epipleuron and hypopleuron 
each with 2 3 setae on large sclerite and without setae on small sclerite Pygopod with 4 long 
setae dorsally, 6 on apical margin. 


Odontocheila confusa (Dejean, 1825) 

(PigS 9, 10) 

Instar III 

Cor oration Head and pronotum yellow brown, only region of eyes dark brown, rest of scle 
tiles light brown. Setae striking dark brown. 

Head. Nasalc produced, wide, anterior smooth, limited on outer sides by two large teeth; coronal 
suture very short; ridge on posterior part of frontale U-shaped, not continued with ridge on 
vertex, frontal ridge and each side of vertex ridge with 2 setae. Setae on head capsule in part 
flattened. Ventral part of head not enlarged in posterior direction, gular suture T-shaped. Anten- 
nomere I with 4 setae, 3 long setae on inner margin, antennomere II with 5 setae; appendage on 
antennomere Ill lacking; maxilla with 2-scgmented cardo, dorsal pari ring-shaped, ventral part 
ofcardo triangular, inner margin of stipes with 3 distinct spines, setal group gMX with about 25 
seiae, lacinia lacking; stipes with a sclerotized bar apically, palpifer with 6-7 setae and attach¬ 
ing the galea; galeomere I with 3 strong setae, galeomere II w:th 5 bristles; ventral double 
sclerite on prementum present, labial palpomere I with 4 setae and 3 spines apically, palpomere 
11 with 1 seta below the middle. 

Thorax. Pronotum (Fig. 9) with anterolateral angles produced, rounded, 14-16 distinct setae 
per half, selae in part flattened; no grooves or elevations distinct. Meso- and metanotum with a 
number of long, striking dark setae. 

Abdomen. Tergites I-IV with 8-10 setae arranged in 3 groups, base of setal groups distinctly 
more sclerotized than rest of tergites; tergite V (Fig. 10) with 3 separate parts and 2 pairs of 
hooks; inner hooks slender with 2 bristles, median hooks long and slender with 2 bristles; 
anterior part of tergite V with 10-12 long setae, lateral part with 4 6 long setae, posterior part 
with 14-16 bristles and setae. Hypopleuron and epipleuron each with I large and 1 small scle¬ 
rite, the large sclerite of epipleuron with 4-5, that of hypopleuron with 5-8 setae; the small 
sclerites each with 1 seta. Posterior margin of tergite IX with 2 pairs of long setae. Pygopod with 
6 long setae dorsally, 14 on apical margin. 
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instar II 

The following character states are different from the third instar larva: 

Heap. Galcomere I with 2, galeomere 11 with 4 setae, palpifcr with 3 setae. gMX group with 
about 20-25 setae, stipes with 2 spines, labial palpomere 1 with 3 setae and 3 spines. 

AasoMTN Pygopod with 12 setae apically. 

Odontocheilu luridipes (Dejean, 1825) 

(Figs II, 12) 

instar If 

Coloration. Head and pronotum pale yellow brown, only region of eyes dark brown to black, 
rest of sclcrites pale yellow. Setae pale brown. 

Hlad. Nasale produced, wide, anterior smooth, limited on outer sides by two large teeth; coronal 
suture very' short; ridge on posterior part of fmntalc U-shapcd, not continued with ridge on 
vertex, frontal ridge and each side of vertex ridge with 2 setae. Setae near eyes flattened. Ventral 
part of head not enlarged in posterior direcron, gular suture T-shapcd. Antennomere I with A 
setae, 3 long setae on inner margin, antennomere II with 4-5 setae, appendage on antennomere 
III lacking; maxilla with 2 segmented cardo, dorsal part ring shaped, ventral part of cardo tri¬ 
angular. inner margin of stipes with 2 distinct spines, setal group gMX with less than 16 setae, 



Figj 9-129 It! - Odantochmla confusa,, 9 - pronorum L„ tO - abdominal tcrgilc V, r.gbi side Lj (scales in mm) M 12 
Odontocheilu lundipe*, 11 Pronotum L,, 1 2 - abdominal lergtlc V, tight S:dc L, (scales ;r. mm). 
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laciaia lacking; stipes with a scierotized bar apically, palpifer with 3-4 setae and attaching the 
galea; galeomere I with 2 strong setae, galcomerc II with 4 bristles; ventral double sclerite on 
prcmcntuin present, labial palpomere 1 with 3 setae and 3 spines apically, palpomere U with I 
seta basally. 

Thorax. Anterior margin of pronotum (cf. Fig. 9) strongly arched with anterolateral angles 
prominent, 14-20 setae per half distinct, some of them flattened; nu grooves or elevations dis¬ 
tinct. 

Ahbomkn. First abdominal tergites with 5 (tergite 1) to 8 (tcrgile IV) long setae and 2-4 very 
short setae; tergtte V (cf. Fig. 10) with 3 slightly sclcrotizcd and slightly distinct parts and 2 
pairs of hooks; both hooks with 2 bristles basally- median hooks comparable stout and arched; 
anterior part of tergite V with 10 or more fine setae, lateral pan with 4-5 setae, posterior pari 
with 11-16 bristles. Ilypopletiron and epipleuron each with I large and 1 small sclerite, the 
large sclerite of epipleuron with 3-5, tliat of hypoplcuron with 3-8 setae; the small sclemes each 
with 1 2 sera. Posterior margin of tergite IX with 2 pairs of long setae. Pygopod with 6 long 
setae dorsally, 12-16 on apical margin. 

Instar / 

The following character states are different from the second instar larva: 

Head. Frontal part of ridge without setae. Antcnnomere l without setae, II with 2 setae, galeomere 
I w ith I seta, galeomere II w ith 3 bristles, palpifer with 1 seta, stipes with I spine basally, seta! 
group gMX on stipes with about 10-15 setae, labial palpomere I ventroapically with 3 spines but 
without setae. 

Thorax. Pronotum {Fig. 11) with 7 distinct, flattened setae. 

Abdomen. Tergite I with 3 long and 4 short setae, seta T£1 1 reduced, pore-like, tergites II— IV 
with 3 long and 2 short setae. Tergite V (Fig. 12) with 4 setae on anterior part and 1 seta on 
lateral part, setae lacking on posterior part. Median hooks with 1 bristle. Epipleuron and hypo- 
pleuron each with 2-3 setae on large sclerite and without setae on small sclerite. Pygopod with 
4 long setae dorsally, 6 on apical margin. 

Odnntocheila margineguttata (Dejean, 1825) 

(Figs 13, 14) 

Instar HI 

Coloration. Head, pronotum and mesonotum dark brown with green-bronze lustre; rest of scie- 
ntes light brown. Setae pale brown. 

I Iead. Nasalc produced, wide, anterior smooth, limited on outer sides by two large teeth; coronal 
suture very short; ridge on posterior part of frontale U shaped, not continued with ridge on 
vertex, frontal ridge and each side of vertex ridge with 2 setae. Setae on head capsule in part 
flattened. Ventral pail of head not enlarged in posterior direction, gular suture T-shaped. Antcn¬ 
nomere I with 4 setae. 3 long setae on inner margin, antemtomere 11 with 5 setae; appendage on 
atirennomere 111 lacking; maxilla with 2-segmented cardo, dorsal part ring-shaped, ventral part 
of cardo triangular, inner margin of stipes with 3 distinct spines, setal group gMX with about 20 
setae, lacinia lacking, stipes with a scierotized bar apically, palpifer with 6-7 setae and attach¬ 
ing the galea; galeomere I with 3 strong setae, galeomere II with 5 bristles; ventral double 
sclerite on prementum present, labial palpomere 1 with 4 setae and 3 spines apically, palpomere 

II with 1 sera basally. 

Thorax. Pronotum (F:g. 13) with anterolateral angles prominent, 10 14 setae per half, setae in 
pan flattened; anterior margin with several obvious long and pale setae; no grooves or oleva- 
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lions distinct. Lateral margin of pronotum in posterior part with separate edge, posterior angles 
with a tuft of pale setae. Meso* and metanotum with comparable few setae. 

Abdomen. Iogitcs I—IV with 5 long and a number of very short setae; tergite V (Fig. 14) with 3 
separate parts and 2 pairs of hooks; inner hooks with 2 strong bristies, median hooks long and 
slender with of 2 bristles; anterior part of tergite V with 12-15 setae, lateral part with 4-6 setae, 
posterior part with 10-14 bristles and 6 10 thinner setae. Hypopleuron and epiplcuron caeh 
with I large and I small sclerite, the large sclente of epipleuron with 5-6, that of hypopleuron 
with 4-5 setae; the small sclerites each with 1 seta. Posterior margin of tergite IX with 2 pairs of 
long setae. Pygopod with 6 long and several short setae dorsally, 14-16 on apical margin and u 
lot of short, thin setae laterally and venlrally. 

lnslar 11 

The following character states arc different from the third instar larva: 

Head. Galeomere J with 2, galeomere II with 5 setae, palpifcr with 4 setae, stipes with 2-3 
spir.es, setal group gMX with about 15 setae, labial palpomerc 1 with 3 setae and 3 spines. 
Thorax. Pronotum with 8 distinct setae per half. 

Addomen. Anterior part of tergite V with 10-14 long setae, lateral part with 3-4 setae, posterior 
part with 14-17 setae and bristles. Pygopod with only 6 long 12 setae dorsally and 12-14 apical- 

ly. 

Instar 1 

The following character states are different from the second instar larva: 

Coloration. Head, pronotum and mesonotum paler brown, head and pronotum with slightly 
lustre, mesonotum without lustre. 

Head. Frontal part of ridge without setae. Seate near eyes flattened. Antennomere I without 
setae, antennomere II with 2 setae, galeomere I with 1 seta, galeomere 11 with 3 bristies, palpifcr 
with I seta, stipes with I spine basaily, labial palpomere 1 ventroapically with 3 spines but 
without setae. 

Thorax. Pionotum (cf. Fig. 17) including the anterior margin with 10 flattened setae, anterior 
margin in the middle with obviously long, dark setae. 



Figs 13-14 OdoMacJitiia nargmexunaia, 13 - pronotum L,. 14-abUominul Icrgila V, right sUk Locales in mm). 
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Abdomen. Tergite I wirh 3 long and 4 short setae, sera TE11 reduced, pore-like, tergires 11 IV 
with 3 long and 2 short setae. Tergite V (cf. Fig. 18) with 5 setae on anterior pari and I seta on 
lateral part, setae lacking on posterior part. Median hooks with 1 bristle. Eptpleuron with 2 setae 
on large sclentc, without setae on small scleritc, hypoplcuron with ] seta on large sclcritc and 
without setae on small scleritc. Pygopod with 4 long setae dorsauy, 6 on apical margin. 

Remarks 

The second inslar specimens of Odontocheila chrysis (Fabricius, 1801) studied are very similar 
to die second instar oz'O. margineguttata. Only the measurements (see Table 1) and the slightly 
different number of pronotal setae (O. chrysis 11, O. marginegutiala 8 in second instar) distin¬ 
guish both species. 

larvae of Odontocheila cayemensis, O. luridipes, and O. margineguttata were collected on 
places without leaf litter in the examined Terra Firme forest near Manaus. Larvae of O. mar¬ 
gineguttata show a preference of ground elevations like termite nests. The three species are 
associated with Cenothyla varians and Pentacomia (Poecilochila) iucorduirei (Gory, 1833) 
(see Paarmann et al. in press). 


Cenothyla varians (Gory, 1833) 
(Figs 15-18, 34) 


Inslar III 

Coloration. Head end pronotum pale reddish-brown without distinct lustre, only region near 
eyes dark brown, rest of sctcritcs light brown. Setae yellow to dark brown. 

Head. Nasalc produced, wide, anterior smooth, limited on outer sides by two large teeth; coronal 
suture very short; ridge on posterior part of frontale U-shaped, not continued with ridge on 
vertex, fiontal ridge and each side of vertex ridge with 2 setae. Setae on head capsule not flat¬ 
tened. Ventral part of head not enlarged in posterior direction, gular suture T-shaped. Ar.tenno- 
mere I w ith 4 setae, 3 long setae on inner margin, antennomere II with 5 setae; appendage on 
an'ennomerc ILI lacking; maxilla with 2-segmented cardo, dorsai part ring-shaped, ventral pan 
of cardo triangular, inner margin of stipes with 2-3 spines, sctal group gMX with about 20 
setae, lacinia lacking; stipes with a sclerotizcd bar upically, palpit’cr with 5 setae and attaching 
the galea, galeomere I with 3 strong setae, galeomere 11 with 5 bristles; ventral double sclerite or. 
prementuin present, labial palpomcre I with 4 setae and 3 spines apically, palpomcre II with 1 
seta basally. 

Thorax. Pronotum (Fig. 15) with anterolateral angles triangular, 12-18 setae per half, anterior 
margin with a row of obvious long and dark setae; setae not flattened, all setae pale except the 
dark setae on anterior margin; posterior angles with a nift of pale setae; no grooves or elevations 
distinct on 
pronotum. 

Aboomhn. Tcrgites l-IV with about 8 long arid 2-4 very short setae, tergile V (Fig. 16) with 3 
separate ports and 2 pairs of hooks; inner hooks with 2 strong bristles, median hooks stout with 
2 bristles near the middle; anterior part of (ergite V with 10-14 setae, lateral part with 5—6 setae, 
posterior pari with 12-16 bristles and 2-4 thinner setae. Hypopleuron and epipleuron each with 
1 large and I small sclerite, the large sclerites with 4 7, the small scleritex each with I seta 
Posterior margin of tergite IX with 2 pairs of long setae. Pygopod with 6 long and several short 
setae dorsally, 14 -16 on apical margin. 


302 



Instar II 

The following character states are different from the third instar larva: 

Head, fialeomerc I with 2, galeomere JI with 5 setae, palpi Ter with 2 setae, stipes with 2 spines, 
seta! group gMX with 12-15 setae, labial palpomere J with 2 3 setae aud 3 spines. 

Abdomen. Anterior part of tergite V with 10-14 long setae (like third instar). lateral part with 3 
5 setae, posterior part with 8-10 bristles and 2 setae. Pygopod with 12 setae dorsally and 12 
apically. 

Instar / 

The following character states are different from the second instar larva: 

Coloration. Head, pronolurn and mesonotum paler brown, head and pronotum with slightly 
lusrre, raesonotani without lustre. 

11 had. Fronta! part of ridge without setae. Seate in part flattened. Antennomere 1 without setae, 
ar, ten comer c IJ with 2 setae, galeoinere I with I seta, galeomere fl with 3 bristles, palpifer 
without setae, stipes with 1 spine basally, setal group gMX with 8-10 setae, labial palpomere l 
ventroapically with 3 spines but without setae. 

Thorax. Pronotum (Fig. 17) including the anterior margin with 10 flattened setae, anterior 
margin in the middle with 2 obviously long and dark setae. 






Tigs J.S JS. Cem-tfly/a writws, 15 pronoium L,, 16 abcJonimai l.-rgile V.nghtsidcL,, 17 - pronotum L { , JS abdomi¬ 
nal lergrtc V, right side L, (scales in mm). 



I ub. I. Measurements of examinedCicindclidac larvae, all data in mm, average in parenthesis 



Head width 

Frontal width 

Prcwotal width 

Pronoial lcnf,ili 

Amana sepulcralis 

U 

2.64-2.92(2.77) 

1.64-1.80(1.76) 

2 60-2.92(2 71) 

1.96-112(2 0.3) 

U 

1.72-1.92(1 83) 

1 12 1 16(1 14) 

1 72-1.84 f 1 76) 

1 24 \ 36(1 31) 

L, 

1.18. 1.24 

0 76. 0 80 

1.12. 1 16 

0 82,0 94 

OdonlocJwila cayenne/uts 

L, 

3 31 

1.93 2 00(1 97) 

3 43 3 50 (3.48) 

2 06 2.19(2 16) 

Lt 

2.32 2 24(2 18) 

128 I.J6(1.32) 

2 36-2.20(2 18) 

120 128 ( 124 ) 

L, 

I 40-1.52 <1 48) 

0 84-0 88 (0 87) 

1 20-1.48(1 39) 

0 80-0.88 (0 R4> 

Odonlochdla chryns 

Lj 

1.36-1.38 (1.37) 

0.72-0.76 (0 74) 

1 40-1.44(1.42) 

0.80-0 84 (0 82) 

Odonlodtaia can/nsu 

L. 

2 80 

1.60 

3 08 

2.08 

Li 

Otiottlocheilii iiu-iclipcs 

3 84-1 92(1.88) 

1.CO-1.08 (1 04) 

1 84-1.92(1.88) 

1.28 

U 

3 76 1.88 (1.82) 

0 88 100(0 92) 

1.84-1 92 (1.87) 

l 10 1 16(1.12) 

L, 

1 12-1.20 (1.16) 

0 60-0 64 (0 62) 

1 08-1 20(1 14) 

0 64-0.76 (0 69) 

Odontochaia inar^i/Kguluila 

L; 

2 28 2 60(2 42) 

1.36-1.44 (140) 

2 44-2 60(2.51) 

1 M 168 (1 61) 

U 

1 48-1 56 (1.53) 

0 84-0 96 (0 89) 

1.48-1 68 (1 54) 

0 92-1 04(0 96) 

L, 

Cenolhyh variant 

0 90-1.06 (0 98) 

0 50-0 60 (0 55) 

0 84-1 02 (0 93) 

0 50-0 60 (0 57) 

L, 

2.32-2 60(2 46) 

1.28-1 44 (| 38) 

2 40-2 64 (2 53) 

1 60-1 72 (1 673 

■•i 

1.28-1.44(1 39) 

0.80 0.84 (0 83) 

1 48-1 56 (1 51) 

0 92-1 00(0.97) 

l.l 

0.70-0 98(0 84) 

0.48-0.58 (0.51) 

0.80 -0 96 (0 90) 

0.54-0.6O (0 57) 

i'entacomia egrtgrui 

L, 

2.00 

1.16 

2.08 

1 28 

L. 

1.20 

0.68 

1 20 

0 80 

L, 

0 68 0 72(0 70) 

0 40 

065-068(0 66) 

0.42 0.43(0 42) 

Pe/Uacon-.ta lactuduirei 

1. 

1 01 


1 11 


L, 

0 68 0 78 (0.71) 

0.50 0 58 (0 54) 

0 70-0 74(0 7?) 

0 42 

Penlacamia ventrulis 

L, 

2.32-2 64(2 50) 

1 28 1 44 (1 37) 

2 40 2 64(2 52) 

1 52-1 6l> f 1 56) 

•< 

1 56 1 64 (I 61) 

0 77 0 80 (0 79) 

1 52-1 64 (f 60) 

1 05 1 (if, ;i 07) 

L, 

100 102(101) 

0 52 

0.92 0 98 (0 96) 

9 83 

thalunyeha auriptr.ru 

L; 

2.81 

1.62 

3.00 

225 

ChttlunvcJia c/it/lyhea 

L, 

2 94.3 00 

1 75, 1.75 

3 19,3 25 

2.25,2 25 

Li 

Cvlindfu mono 

1 75 1.97 (1.88) 

1 06 1 19(1.12) 

1 93 2 08(2.02) 

134 1.38 (1.36) 

L, 

2 08 

1 20 

2 08 

1.32 

Cvhnde.ra .suturalin 

L, 

2.00-2.20(2 10) 

1.20-1 28(1.24) 

1.92-208(200) 

1 20-1.21(1.23) 

L, 

1.42-1.48(146) 

0 88 0 96 (0 94) 

1.32 1 4(1 (1 36) 

0 86-092 (0 9C) 

L, 

1.02 

0.60 

0.90 

0 58 

BrusicUu urgentato 

1 56 1 68 (1 61) 

0 85 0 90(0 88) 

1.4? 1 64 (1 55) 

0 85-fl 92 (0 8SJ 

Lj 

0.99 10/(1 00) 

0 57 0 61 (0 60) 

093 1.00(0.98) 

0 61 0 65(0.631 

L, 

0.62 

0.36 

0 59 

0 36 
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Abdomen Tergite 1 with 3 long and 4 short setae, seta TE11 reduced, pore-likc, tergites II—IV 
with 3 long and 2 short setae Tergite V (Fig 18) with 2-6 setae on anterior part and 1 long and 
I short seta on lateral part, setae lacking on posterior part Median hooks short, strongly arched 
with 1 short bristle Hpipleuron with 2 setae on large sclente, without setae on small sclente, 
hypoplcumn with I long and I pore-1 ike seta on large sclente and without setae on small sclcr- 
lt a Pygopod with 4 long setae dorsally, 6 on apical margin 

Remarks 

The larva of Pentaearma{PttecilochtId) lacordatrei (only first and second instars were available) is 
very similar ;o that of Ccnothyla varians The first instar of both species is distinguished only by 
measurements (see fable I). the second lastar is distinguished beside the measurements, by the 
mesonotuin and inetanotum of P lucordaire i having fewer setae and median hooks only with 
one seta Hut only 1 second instar specimen of P lacordairei was examined. Pcntaconua ven¬ 
tral vi (Dejean. 1825) is distinguished from P lacordairei (same subgenus’) by the slender 
median hooks, more serae on firs: aniennomeres and palpifer, the multisetose posterior margin 
of the mesonoturn and the third pair of setae on posterior margin of abdominal tergite LX 
Cenothyla vanans and P lacordairti occur together in the examined Terra Firme forest near 
Manaus I-arvac of both species were collected on places without leaf litter in the forest Penta- 
Lontta lacordmret was also collected in inundation forests of die Solimocs River near Manaus 
(see Adis e: a] in press) 


Pentacomia (s. sir.) exregriu (Chaudoir, 1835) 
(Figs 19-22) 


Instar HI 

Coi.or.vmov Head dark brown to black with slightly metallic lustre, pronotum brown, anterola¬ 
teral angles of pronotum yellowish, rest of sdentes brown Setae brow n, pale or black 
Hi ad Nasale produced, wide, anterior smooth, limited on outer sides by two large teeth, coronal 
suture very short, ridge on posterior part of frontalc U-shaped, not continued with ridge on 
vertex, frontal ridge and each side of vertex ridge with 2 setae, posterior part of head with 
flattened serae Ventral part of head not enlarged in posterior direction, gular suture T-shaped 
Antennomere I with 6-8 setae, 3 of them long setae and on inner margin, antennomerc 11 with 
6 7 setae, the posteroapical seta obviously flattened and contrary to the other setae black, ap¬ 
pendage on antennomerc III lacking, maxilla with 2-segmcnted cardo, dorsal part ring-shaped, 
ventral pan of cardo triangular, inner margin of stipes with 2 distinct spines, seta! group gMX 
with 16-20 setae, lacmia lacking, stipes with a sclerotized bar apically. palpifer with 6 setae and 
attaching the galea, galeomeie I with 3 sirong setae, galeomere II with 5 bristles, ventral double 
sclente on prementum present, labial palpomere 1 with 4 setae and 3 spines apically. palpomere 
(I with 1 seta below the middle 

Thorax Pronotum (Fig 19) with anterolateral angles prominent, only 10 setae on each half, the 
anterior 3 Togeher with 3 on anterior margin flattened, and contrary to the pale and thin other 
setae black coloured, no grooves or elevations distinct 

Addomlk Tergites MV with 16 26 setae per half, tergite V (Fig 20) with 3 separate parts and 
2 pairs of hooks, both hooks long and slender, with 2 bristles, median hooks with 1 bristle in the 
apical half and the other basally, anterior part of tergite V with 6 8 thin setae, lateral part with 
3-4 setae, posterior part with 7--8 bristles and 7-8 setae Hypopleuron and cpipleuron each with 
1 large and 1 small sclente, the large sclentes with 8-10, the small with 2-3 setae. Posterior 
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margin of tergite IX with 3 pairs oflong setae. Pygopod with about 10 distinct and some thin 
and very short setae dorsally and 14 16 on apical margin. 

Instar II 

The following character stares are different from the third instar larva: 

Hear. Antcnnomere I with 6, antennome.rc II with $ setae, the black and flattened seta less 
distinct, galcujnere I with 2 setae, palpifer with 3 setae. 

Thorax. Proncmm with less distinct flattened black setae in anterior region. 

AnnOMPN. Anterior pari of lergite V like third instar with 6-8 long setae, but lateral part with 2- 
3 setae, posterior part with 6 -8 bristles and 6 8 thin setae. 

Instar / 

Tlic fullowing character states are different from the second instar larva: 

frontal part of ridge without setae. Antcnnomere I without setae, antcnnomere II With 2 
setae, galeomere I with I seta, galeomere II with 3 bristles, palpifer with 1 seta, stipes wilh 1 
spine basally, setal group gMX on stipes with less than 16 setae, iabial paipomere i ventioapi- 
cally with 3 spines but without setae. 

Thorax. Pronotum (J ig. 21) with 10 setae, anterior like those of head long and flattened, but 
black and darker than the rest of setae. 

Ahiiomhn, Tergite 1 with 3 long and 4 short setae, seta TE11 reduced, pore-like, tergites II—IV 
with 3 long and 2 short setae, fergite V (Fig. 22) with 3-4 setae on anterior part and 1 seta on 



.ihdoiniral tergite V, ugh:sideL, (scales in mm). 
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lateral part, setae lacking on posterior part. Median hooks with I seta. Epiplcuron and hypo- 
plcuron each with 1 large and 1 small sclerite, the large scleritcs with 2 setae, the small scleritcs 
without setae. All abdominal setae compareably long. Pygopod with 4 long setae dorsally, 8 on 
apical margin. 


Penlacnmia ( Poecilnchila ) ventrails (Dejean. J R25) 

(Figs 23-26) 

Instar /// 

Coloration. Head and ptonoium brown, region uear eyes darker, brown to black with green 
lustre; anterolateral angles of pronotum and appendages of head paler; rest of thoracal and 
abdominal selerites light brown. Setae pale or brown. 

Head. Nasale produced, wide, anterior smooth, limited on outer sides by two large teeth; coronal 
suture very short; ridge on posterior part of frontalc U-shaped, not continued with ridge on 
vertex, frontal ridge and each side of vertex ridge with 2 3 flattened setae, setae on head capsule 
pale, those near eyes flattened Ventral pan of head not enlarged in posterior direction, gnkr 
suture T-sliaped. Antcnnomercs I and II much thicker than Ill and IV, I—III of nearly the same 



Figs 23-26. Pentacomta venlruiis. 23 pronotum L«, 24 - abdominal tergite V, right side L h 25 - pronotum L,, 26 - 
abdominal tergite V, r.ght side L- (scales in mm). 
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length, amen no mere JV about 0.6 as long as the other segments; antennomere I with 7-8 .setae, 
4 long setae on inner margin, antennomere II with 7-8 setae; appendage on antennomere 111 
lacking, maxilla with 2-segmented cardo, dorsal part ring-shaped, ventral pari of canlo triangu¬ 
lar. inner margin of stipes with 2-3 distinct spines, setal group g.WX with about 40 setae, laeinia 
lacking, stipes with a selerotizcd bar apically, palpifer with 7 setae and attaching the galea; 
galeomere 1 with 3 strong setae, galeomere II with 5 bristles; ventral double selerite on premen- 
tum present, labial palpomere 1 with 4 setae and 3-4 spines apically, palpomere 11 with 1 seta 
below die middle. 

Thorax. Pronotum (Fig. 23) with anterolateral angles produced, sharp; 12 15 long and 10-20 
very short setae on each half, long setae in part flattened; no grooves or elevations distinct. 
Mesonotum with a multisetos posterior margin. Metanotum without a multiscto.s posterior mar¬ 
gin. 

Abdomen. Tcrgiles I—IV with 4-5 long and 6-12 very short setae; tergite V (Fig. 24) with 3 
separate pacts and 2 pairs of hooks; inner hooks with 2 strong bristles, median hooks long and 
slender with a row of 4-5 setae; anterior part of tergitc V with 10-14 long setae, lateral part 
with 4 5 long setae, posterior part with 10 14 bristles and 8-12 thin setae. Hypopleuron and 
epipleuron each with I large and I small selerite, the large sclente with 4-5, the small with i- 
2 setae. Posterior margin of tergitc IX with 3 pairs of setae, the outer very long, the inner shorter 
and thicker. Pygopod with 8-14 strong setae dorsally and 16 on apical margin. 

In star II 

The following character states are different from the third instar larva: 

Head. Antennomeres I and II with 5-6 setae, antennomere I with 3 long setae on inner margin, 
galeomere 1 with 2 setae, palpifer with 4-5, gMX group with about 30 setae. 

Thorax. Pronotum with 5-7 long and 10-12 short setae on each side. 

Abdomen. Anterior part of tergite V with 4-5 long setae, lateral part with 2 setae, posterior part 
with 6-8 bristles. Median hooks with 2 bristles. 

Instar / 

The following character states are different from the second instar larva: 

Hfad. Frontal part of ridge without setae. Antennomere I without setae, antennomere I! with 2 
setae, galeomere 1 with 1 seta, galeomere II with 3 bristles, palpifer without setae, stipes with I 
spine basally, setal group gMX on stipes with about 10 setae, labial palpomere 1 ventroapically 
with 3 spines but without setae. 

Thorax. Pronotum (Fig. 25) with 7 setae, most of them flattened. Posterior margin of mesono- 
tum rot multisetos, but with distinct more setae than on the rest of metanotum. 

Abdomen. Tergite l with 3 long and 4 short Setae, seta TEH reduced, pore like, tergites U-IV 
with 3 long and 2 short setae. Tergite V (Fig. 26) with 5 setae on anterior part and 1 seta on 
lateral part, setae lacking on posterior part. Median hooks with I seta. Epipleuron and hypo- 
pleuron each with 1 large selerite with 2 3 setae. Small sclente not distinct. Pygopod with 6 
long setae dorsally, 8 on apical margin. 

Remarks 

All examined species of the closely related genera Odontocheilu , Cenaihyla and Pentacomiu 
are distinguished in larval instar III. However, at present it seems impossible to separate the 
larvae at the generic level. 

Odonlocheila cayennensis is distinguished from the rest of species by the reduced chaetotaxy 
of pronotum. Pcntacomia ventralis and J‘. egregria have, contrary to the other species, more 
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than 5 setae on antennomeres I and II, and peculiar character states on the median hooks. 
Peniacvmia ventral is has a slender median hook with 4-5 setae, and P. egregria a slender 
median hook with I seta basal I y and I seta in the apical half The rest of the species have 2 
bristles, usually near the middle on the median hooks. Moreover, P egregria has a conspicuous¬ 
ly tlatrened and black seta on antennomere 11 . Odontoclteila chrysis and 0 marginegultata are 
distinguished by the dark head and pronotum from the remaining species with yellow-hrown 
heads uvd pronotums (see remarks of O marginegultata). Odontocheila confusa and O. luri- 
dipcs have a few flattened setae on head ar.d prorotum. Odontsicheila confusa has slender me¬ 
dian hooks with 2 bristles in the middle, while O luridipes stout median hooks with 2 bristles 
basally. Contrary to these species. Cenothyla varians and Pcntacomia lacordairci lack flattened 
setae in third instar. For distinguishing both species sec the discussion of Cennthylu varians. 

Larvae of P. ventralis were collected on a small, dry day area free of vegetation in the Terra 
Firme forest near Manaus. The larval holes are very short (only 4 cm in the third instar). The 
larvae arc associated with those of Brasiella argenta/a Fabricius, 1801. 

Pentacomia egregria was collected in inundation forests of the SolimCcs River near Manaus 
(Amorim el a! in press). 


Cheitonycha chalybea (Dejean, 1825) 
(Figs 27. 28) 


Instar III 

Coloration. Head and pronotum brown, region near eyes darker, brown to black without or with 
slightly green lustre, rest of thoracal and abdominal sclerites light brown and little distinct, only 
tergites VIII and IX darker than previous, yciiow-brown. Setae pale. 

Head. Nasale produced, wide, anterior smooth, limited on outer side by two large teeth; coronal 
suture short but distinct, about as long as antennomere HI wide; ridge on posterior pan of 
frontale U-shaped, not continued with ridge on vertex, frontal ndge and each side of vertex 
ridge with 2 setae. Ventral part of head not enlarged in posterior direction, gular suture T- 
shaped. Antennomeres I and II distinct longer and wider than antennomeres III and IV, anten- 
notneres I with 4 setae, 3 on inner margin. 1 vcntrally, antennomere II with 5 setae; appendage 
on antennomere III lacking; maxilla with 2-segmentcd cardo, dorsal part ring-shaped, ventral 



Figs 27 2X. Cheitonycha chalyhea, 27 - pronotum Li. 28-abdormna. tcrgile V, right side L,(scales in mm). 
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pan of cardo triangular, inner margin of stipes with 2-3 distinct spines, lacinia Kicking; stipes 
with a silerotizcd bar apically, palpifcr with 5 setae and attaching the galea; gaieomere I with 3 
large, gal com ere LI with 5 setae, ventral double sclerite on prementum present, labial palpomere 
i w'ith 3-4 setae anil 3 spines apically, palpomere II with I seta basally. A pari of the setae near 
eyes and on vertex ridge flattened. 

Thorax. Pronotum (big. 27) covered with clay rests frequently. Anterolateral angles produced, 
sharp, with some flattened setae; disk with deep impressions; pronotum with a keel along lateral 
margin, the keel bearing a row of 10-20 setae; the rest of pronotum with 40 50 setae on each 
half. 

Ahdomsn. Tergitcs I-IV with 4 long and a number of very short, pale and undistinel setae, 
tergites and stemites little sclcrotized and uidistinct; tergite V (Fig. 28) 3-segmented with 2 
pairs of hooks: inner hooks stout with 1-2 stool bristles basally, median hooks stout and strongly 
arched with 2 3 strong bristles and 1 2 thin setae; anterior part of tergite V indistinct with 6-10 
long setae, lateral part with 4-5 long setae, posterior part with 2 rows of 8-10 bristles. Hypo- 
pleuron and epipleuron like tergites not distinct, with 1 large (and 1 small?) sclerite. Tergites 
VIII and IX stronger sclerotized than previous, posterior margin of tergite IX with 2 pairs of 
long setae 1 pair of stout bristles in the middle. Pygopod with 16-20 setae doisally and 16-22 
bristles on apical margin. 

Instar II 

The following character states are different from the third instar larva: 

Heap. (Jaleomerc I with 2 bristles, palpifer with 3 setae. 

Thorax. Pronotum with 8- 10 setae on the keel, and about 25 setae on the rest of pronotum. 
Abdomen. Anterior part of tergite V with 4 5 long setae, lateral part w ith 2 setae, posterior part 
with 6-8 bristles. Median hooks with 2 bristles. 

Remarks 

One third instar specimen of Cheilonycha auripennis Lucas. 1857 was examined. Ft is distin¬ 
guished from C chaiybea by having only 8 bristles on the posterior part of tergite V. If will 
require more material to determine if this character is of specific value. 

Wasmann (1895a, b) and Berg (1900) report about the hunting behaviour of Cheilonycha 
adults on termite hills, but did not tine the larvae, lhe larvae described herein were collected on 
termite hills (probably of Comitermes species). Their lar val holes were close to tire holes of 
luminescent larvae of Hlateridae (Costa, pers. comm.). 

Cylimlera (Plectogrupha) suturalis (Fabricius, 1798) 

(Figs 29-32) 

Ins tar III 

Coloration. Head and pronotum brown, with distinct metallic-gicer. lustre; anterolateral angles 
of pronotum paie without green lustre, rest of sclerites brown without lustre. Setae pale yellow to 
pale brown. 

Head. Nasale produced, wide, anterior smooth, limited on outer sides by two large Jccih; coronal 
suture very short; ridge on posterior part of frontale U shaped, not continued with ridge on 
vertex, frontal ridge and each side of vertex ridge with 2 setae, setae on head capsule not flat¬ 
tened. Ventral part of head not enlarged in posterior direction, gular suture T-shaped. Antennc- 
mere I with 5 6 setae, 3 long setae on inner margin, antennomere 1L with 5-7 setae; appendage 
on antennomere 111 lacking; maxilla with 2 -scgmented cardo, dorsal part ring-sliaped, ventral 
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part of cardo triangular, inner margin of stipes with 3 distinct spines, setal group gMX with 
about 30 setae, lacinia lacking, Stipes with a sclerolized bar apically, palpifer with 6-7 setae and 
attaching the galea; galcomere I with 3 strong setae, galeomcre II with 5 bristles; ventral double 
sclerite on prementum present, labial palpomere I with 4 setae and 3-4 spines apically, pal- 
pomerc II with l seta in the middle. 

Thorax. Pronotum (Fig. 29) with anterolateral angles produced, sharp; 8 12 long setae on each 
half, .setae not fiuucned; no grooves or elevations distinct. 

ADDOMitN. Tergircs 1 IV with 5-6 long and 4-5 short setae; tergite V (Fig. 30) with 3 parts, 
lateral and posterior pan attaching and much stronger sclerotized than the separate anterior 
pari; anterior part of tergite V with 4-8 setae, lateral part with 3 setae, posterior part with 12-18 
bristles and 4-8 th:n setae; 2 pairs of hooks present; inner hooks reduced, very short with 2 short 
bristles, bristles distinctly longer than apical spike of inner hooks; median hooks very long and 
slender compared with those of previous species, strongly arched with 3-5 long setae. Hypn- 
plcuron and epipicuron each with 1 large and I small sclerite, the large sclerite with 4- 6, the 
small with I seta. Posterior margin of tergite IX with 3 pairs of setae. Pygupod with 16-22 setae 
of variable size dorsally and 14-16 on apical margin. 

Jnstar li 

The following character states arc different from the third instar larva: 

Coloration. Pionotutn not bicolorcd, like on head brown with green lustre withoul pale margin. 



Figs29-32. Cyluulera ruluralts, 29 - pronotum L„ 30- abdominal tergite V, right side L,, 31 pronotum L,. 32-abdomi¬ 
nal tergite V, fight side L, (scales in ir.m). 
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Head. Antennomeres I and II with 4 -5 setae, galeomcre I with 2 setae, paipifer with 4 5; labial 
palpomere I with 3 setae and 3 spines. 

Thorax. Pronotum with 10 setae on each side (cf. Fig. 31). 

Abdomen Anterior part of tergite V with 2-3 setae, lateral part with 2 setae, posterior part with 
10-12 bristles and 4 3 thin setae. Median hooks with 3 setae. Ilypopleuron raid epipleuron each 
with 3 4 setae on large and 1 seta on small sclente. Pygopod w ith 12-14 setae dorsally and 12- 
14 setae on apical margin. 

lussor 1 

The following character states ate different from the second instar larva: 

Head. Frontal part of ridge without setae. Anteimoniere 1 without setae, aalennomere II with 2 
setae, galeomere I with I seta, galeomerc II with 3 bristles, paipifer without setae, stipes with I 
spine basally, setai group gMX on stipes with about 15 setae, labial palpomere I veatroapicully 
with 3 sp-.ncs but without setae. 

Thorax. Pronotum (Fig. 31) with 10 setae on each side, anterior margin in the middle with a 
strong and flattened seta. 

Aboomxn. Tergite I with 3 long and 5 short setae, sera TF11 reduced, porc-likc, tergites II—IV 
with 3 long and 3 short setae. Tergite V (Fig. 32) with 2 setae on anterior part and 1-2 setae on 
lateral part, setae lacking on posterior part. Inner hooks more distinct, apical spine half as long 
as the setae of the hooks, median hooks with I seta. Epipleuron and hypopleuron each with 2 
setae on the large sclerite and without setae on the small sclerite. Tergite IX with 2 pairs of setae 
on apical margin. Pygopod with 6 long setae dorsally, 8 on apical margin. 




Fig. M.AruQrasepulcroks, labium, ventral aspect. Lj, 34 -CenoiJtyla varans, labium, ventral aspect L*(vs-v<;ntni: double 
selori’c)(scales id mm). 


312 



Remarks 

The larvae of Bra Stella argenluta and Cylindera {Cylindera) mono (K.lui>, 1834) arc very simi¬ 
lar to the described larva of C. suturalis. Brasilia argentine, is distinguished by the measure 
meats (see Table I), 2 setae more on antennomeres I and II in second and Third instar, and the 
•ess seleiotizcd anterior part ot'tergite V. The anterior pari oftergite V is practically 2-scgmen- 
ted in B. argentata, and the median hooks always have 3 setae in second and third instar. 
Cylindera suturalis is mure similar to B. argentata than to C. morio, even though the forme: 
two species ere placed in separate genera. Contrary to C’. suturalis, the third instar of C. mono 
has 12-16 setae on abdominal tergites I—IV. the lateral and posterior parts of tergitc V are fused 
completely, and all parts of tergite V are well sclerotized, with the anterior part having 18- 22 
setae, and the posterolateral pan 16-22 spines and 16-22 thinner setae 
Larvae of C suturalis were collected on sandy beaches of the Solimocs River near Manaus. 
Larvae of C. mono were collected in areas with sparse vegetation in the Terra Firme forest 
near Manaus, where the clay soil is covered with a 30 cm deep layer of staid. The larval holes of 
the third inslar are about 15 cm deep and perpendicular. 

Larvae of B argentata were collected on a small, dry clay area free of vegetation in rhe Terra 
Finns forest near Manaus. The larval holes aie very short (only 4 cm in the third inslar), and the 
larvae are associated with those of Pentacomia ventralis. 

Key to the second and third instar larvae of Brazilian genera of Cicindelidae 

Remarks. Larval instars can be distinguished by the number of setae on galeomere 1: instar III 
with 3 setae (4 in .Megacephalini), instar II with 2 setae (3 in Mcgacephalim), instar I with I seta 
on galeomere I. First instar larvae of most genera are not distinguishable. 

! [2} Head and pro-itum slender, nol wider than abdomen Abdominal segment V only slightly enlarged, tcrgitc V with 3 
pairs of books, median hooks stout, pressed lo ihc body, Legs short, tarsus reduced. claws not distinctly separate 
from tarsus. larva therefore unable lo run on a plain surface. Larval holes in branches of roilen wood 

.(Ctcrosromioi) Cienostoma King 

2(f) Head and pfonotum wide, distinctly wider Ilian abdomen Abdominal segment V strongly enlarged in dorsal direc¬ 
tion. building a ..hump" Tcrgitc V with 2 or 3 pairs of hooks, median hooks slender and not pressed lo ihc body 

Legs long, tarsus not reduced with distinctly separate claws Larval holes always in the soil . 

..(Megacephalini & Cicindclini) 

3 (6) Gular suture Y-shaped. Ventral double science on premertun lacking (Fig 33). Median hooks of abdominal tergitc 

V straight or only slightly arched, ollcn spinc-shapcd on the lop (Fig 2). Antcnnomercs 1 and 11 very thick, 3-S times 

wider than amcnrorrerc III ...... (Mcgacephalim) 

a (5) Premium unicolorcd, dark, in part with metallic lustre or covered with numerous white and flattened setae Maxil¬ 
lary polpomerc I until strong spine on outer side . Mrgmi-fjhata l«ircille 

5 (4) I’ronoluni bicolorcd, medial and anterior parts dark brown with bronze Justrc. lateral and posterior margin pcurl- 

whitc Setae on pronton not pale or flattened Spine on outer side of maxillary palpomerc 1 lacking . 

... . ... . .... d/uaraUopc 

6(3) Gulai silt utv 7-sh.iped Ventral double sclcrilc on pfgmcnrum present (Fig 34) Median honks of abdominal tergitc 

V si under. orenciJ (Figs 10. 14. 16.20. 24. 28.30). Aoieoiotncrcs I and II not obviously wide, Jess then 2 tune* 

widcnhanantcnnomcrclll ..... ~..... - - .(Cicmdclim) 

7 1 Id) Abdominal tcrgitc V with 3 pairs of hooks, coronal suture distinct and only slightly shorter than last antcntiomcrc. 

arlemiunicrcs I III of about equal length...... . (Ircsuta) 

8 (9) hirst maxillary pulpoiiierc with » small spine apical ly: anlciinnrniires land II with 7-8 setae; median hooks wilh4- 
6 (rarcly3)sloul setae: poslcnor margin of stemite IX with 8 10 long setae. .. Oxycht'h Dcjcan 

4 (ft) First maxillary palpomcrc without spine; antcnnomercs I and IJ with 4 i setae; median hooxs with riot more than 3 

stout sets;, postenor margin ofstcmitc IX with 6-7 long scTac... Euprosopus Dcjetifl 

f() (7) Abdominal tcrgitc V with 2 pans of hooks (Tigs 10, 14.24. 28.30), coronal suture very short or absent; antenno- 
mcres (nod II slightly longer and about 2 times wilier than antennomcrc III . (Prothyrmra & Cicmdolina) 
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M (74) Afisaae on mrafianhcKiks arc sktut bristles, apical spine c>finr.a hooks comparable long (Fig; 10, 14, 16,2(1,24. 

28) Lubiel palpoincrc II with | seta in basal hull of (he segment .. (Prolliymina) 

12 (13) Prortotuni with ntorc than 40 setae per halfsnd a sciilerous keel postcjoUiicritl (Fig 27). Abdominal tcrgiics slightly 
sclcmnzed. undistinct Larval holes on termite hills m the SouthcmpanofBrazii. .. .CheilimychaLictAfimc 
13(1?) Pronomm with less than 30 setae per half and without setiferous keel posterolateral (Figi 9.15, 23) Abdominal 

Uxgilcs distinct .O.AinfocicvluCaslelii.ni,(?^'i(/i»7tiRivalicrand/ , t'n(fli<«rtiiiR3iir;* 

14 (||) Most or all setae of median hooks thin and long; apical spine of inner hooks usually shorter than lateral seine (Pig 

30). Labia; palpctncrc II with I seta near (he middle ot the segment.... .. 

..... - .......... (Cici/irfe/nui) Cyhndera Westwood. Brasieila Rivalicr* 
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BOOK REVIEW 

MRHLHORN II, DUWP.L D &. RAITTIIER W Diagnose und Tberapic der Parasitnsen von Hans-,Nutz-und Heim 
tier on 2niir*panried and revised edition Stuttgait-Jcna Mew Yntk Gustav Fischer Vcrllg, 19*33. Xlll+SZ^pp Format 
17(3'240 nun hardcover, price DM 128 00. ISRS' 3 437-30706 ] 

The first author is professor ,n the Chair of special Zoology anti Panstologyin Bochum The Mho iwoauiharsarciorH'wried 
investigators in the pharmaceutical rcscuich of theHocchst Company in Frank furl on the Mum As emphasized ID the preface, 
the first edition aroused a great interest Moreover, Spanish and hiighsh translations appeared in pnnt IT.c names ot parasitic 
diseases ore presented here according to the standardized noma-el atorc of animal parasitic diseases (SNOAPAD) published 
t Vet rare*,r, 29 1988,299-326) by the expert committee, appointed by the Executive Committee of the World Association 
for the Advancement of Veterinary Paras itology The volume consists of 11 chapters which arr subdivide! -ising the decimal 
syslcm 

Chapter I is intended to give an ir.licduciiun to laboratory mclhods for identification of parasites Microscopical methnds 
cover the preparation and staining ol tlukcs. tapeworms and roundworms Microscopical mclhods deal w ith examinations of 
blood, saliva, lymph, unne, mucous membranes and tissues further on with examinations of ectoparasites, soil samples and 
(&rd slut fs. antibody tests, with antrfial experiments (identification in vivo) and sending specimens to o reference laboratory 
Among microscopical methods looked ft are the nnuk swub-i. wet :nounts. concentration techniques, cultivation, stained 
films, and histological techniques Chemicals and solutions for the preparation of reagents arc also presented here In the 
chapters 2 to 11 listed here arc the parasites of dogs and cats, of swine, solid-hoofed animals, ruminants, here, rahbit and 
laboratory nmmals, birds, hedgehog. JIsIrs. reptiles and amphibians and finally of honey-bee In particular cliupters des¬ 
cribed aic the parasite life tonns. occuring m faeces or in the intestine, in blood, in the saliva, in the untie and in various 
organs • m the liver, spleen, in the muscle Ussuc, m the stomach, in brain and eyes, in the Irachca, m the genital and on the 
body surface m the sktn, in hair and feathers In each chapter keys for determination of parasites arc situated 

Tarasnc species arc described in detail in their most frecuent host or in place of their most probable findings l.i particular 
parasitic diseases due to protozoans, helminth s or arthropods the geographical distribution in Rumps-, die morphological uud 
biological ch.iriclcnsiicsofllie pathogen and clinical symptoms arc lifted Diagnosis includes refctcnccs to Hie causative life 
form of particular parasites and to trio diagnostic method Moreover, listed arc trie transmission ways, the prophylaxis, prepat- 
CT.I and potent periods aod specific treatment 

The volume is extensively augmented by* 2C6 high-quality ime drawings, and light, transmission or scanning electro tie 
plKrtOTtticrofiraphs which characterize the hod or parasite animals as a whole or in detail, dneeded organs and bisiolopK.il 
structures Many of them constitute ftlll-p.igc plates composod ofscvcral pictures In I? tabular ic views there ate msluofion.> 
for die therapy This book presents a practical laboratory manual It is primarily designed for veterinary parasitologists 
Moreover, it can be of great value for biologists and medical professionals interested m parasitic diseases and zoonoses 

Jindhch Jira 


316 



Acta Soi. Zool. Bohan. 60: 317-324.1996 
ISSN 0862-5247 

Larvae of genera Eutythyrea and Phaenops from Central Europe 
(Coleoptera: Buprestidae) 

, SvatoplukBiLt 

Departmentcf Entomology,National Museum, Kunraticc l.CZ -14$ 00 rrahad. Czech Republic 

Received July If, 1996. accepted August &. >996 
Putduhe/t December 77, 1996 

Abstract AdvlU htvi* of FMty'.hyrta awitnaca Linnaeus, 1767 sttd Fhaenopx biotcki ftrficmcaObtnbcrgci, 1944 
are ilesurib^i am! illustrated Kuys to larvae of both genera from Centra! Tturopc ate pp veil 

I anal-, descriptions, morpliolocj', keys, Palacarctic region 


Although more than 50% of bupreslki larvix- from Central Europe have been described up to 
sow, only a few papers have delt with particular genera giving keys allowing a determination of 
larvae The first and very poor description of larva of Eurvthyrea Lacordaire, 1835 was pub¬ 
lished by Seliiodte {1870) for the larva of E niicans (Fabricius, 1792) (- E. marginuta Olivier, 
1790) larvae of E. querent (Hcrbst, 1790) and E. autata (Pallas, 1776) were perfectly des¬ 
cribed by Volkovitsh (1975) and larvae of the whole genus were characterized by Schaefer (1947) 
and liily (1994). Larva of the last species from Central Europe. E austriaca, has remained 
undescribed so far and it is described here. 

The first descriptions of larvae of the genus Phaenops Lacordaire, 185? were published by 
Perns (1854, 1877) and subsequently by Richter ( 1 949) (all for P cyanea Fabricius, 1775). The 
descriptions are quite insufficient and the first full description of Phaenops larva was published 
by Schaefer (1937) who described larva of P. fomtaneki lavagnei 'I hery. 1942. Ihe next larval 
descriptions were published by Alexeev (1964) (P c yunea and P. guttuluta Gebler, 1830) and 
the larval characteristics of the genus was published by Bily (1994). A larv a of the last species 
from Central Europe. P knnleki Rcitler, 1898, is described in the present paper {P. knoteki 
iellcntca ) 

Ihe present paper is a part of the Grant No. 513/96/0004 of Ihe Czech Gram Agency 

METHODS 

Larvae were collected in Ihe field lo the Kh«lc liquid and transferred lo 75% alcohol m laoorainiy After having studied 
external structure? ihe larvae were dissected and mouth parts, antennae, spjtucles and provcninculus were mounted sepa¬ 
rately m Swan liquid tor microscopical studies 

All cnalunal is deposited in the collection of llic National Museum, Praha 

1 he morphological lemuoology u taken fiyiti (hepapersof Volkovitsh (1979), RUy (l994) and Volkovifch& Hawkee- 
wood{1987,1993) 


EurytHyrea austriaca (Linnaeus, 1767) - adult larva 
(Figs M 9) 

yr\>WH> Slovakia, Nr/ke Tatty Mu , vi«. 1977. F Navratil leg , I spec of adult larva from 4 flies ttlhu, the same 
data, 1 spec ol prepupn. 
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Length of the last in'star: 31.0 mm; width of prothorax: 5.9 mm. 

Larva is of the usual buprestoid type, whitish with enlarged prothorax, corresponding to the 
second morpho^ecological type of Buprestid-larvae (Bily 1982. i984). 

Hh au and MOUTiiFArts. Epislome (Fig. 7) brown, about 10 times as wide as long in the middle, its 
anterior margin deeply and widely incurved between mandibular condyles which are relatively 
small with obtuse antcro-latera) projections; posterior margin of cpistomo straight, latero-poste- 
rior corners sharp-angled, middle part of epistomc with two groups of epistomal sensillae (Fig. 
7). each group consisting of one campaniform and two short tnchotd sensillae Clypeus narrow, 
membranous, nearly straight anteriorly. 

Labrmn (Fig. 17) slightly transverse, its anterior margin nearly straight, antero-lateral cor¬ 
ners ohtu.se and lateral margins deeply incurved; palantinae sclerites with both branches well- 
sclcrotizcd, each medial branch bears one cam pa: li fur in and three trichoid sensillae, each lateral 
branch bears two trichoid sensillae; there are also two campaniform sensillae situated between 
lateral and medial branches of palantinae sclerites; ventral surface of labrum (epipharynx) with 
two longitudinal bands of microspinulae. 

.Antennae (Fig 16) two-segmented, situated in ihc latero-posierior incisure of ep:s tonic; first 
segment broadly cylindrical, slightly bent, not invaginated into basal membrane, about 1.5 times 
as long as wide; apex of the first segment with a ring of microspinulae surrounding the basts of 
the second segment and with a large campaniform sensilla on external side; second antennal 







Figs 1-6. i-3 pronoia] plates. I - Eutyihyrec ausinaca , 2 - E. ouercus, i E. aurala. 4 6: proslorrul pities. 4 t 
austnaca, 5 - E. qutrrrm', (•-*£. curma 









segment I 5 times as long as wide, slightly enlarged apically with a deep, apical cavity, apex of 
the 2 nd segment with a ring of very line microspinulae surrounding the apical cavity and with 
long, trichoid seta, apical cavity contains a sensory appendage, one small basiconic sensilla and 
two palmate sensillae (Fig 16) 

Mandibles (Fig 13) strongly sclerottzed, almost black with nearly straight outer margin, 
apex of mandibles with two obtuse teeth, cutting edge with four small and obtuse teeth 

Labioniaxillcry complex Maxillae eardo membranous with small, wcll-seleioti/.cd sclente 
beanng two long trichoid setae and two campamform setae, stipes (Fig 15) with less scJerotized 
inner sclente and strongly sclerotized, prolonged outer sclente which bears one campamform 
sensilla and one apical seta, next wo setae are situated at the base of mala, mala subcylindncal, 
about I 5 times as long as wide bcanng 7 long and thick setae and several microspinulae at its 
apex, maxillary palpus two-segmented, fust segment short, nearly triangular, bearing long, 
apical, outer seta, second segment of maxillary palpus conical (Fig 15) with one curved, inner, 
seta and one eumpanifonn, outer sensiHa, apex of segment with several peg-like sensillae and 
microspinulae 

Labium (Fig 14) slightly longer than wide with deep medial incission and subparalle! lateral 
margins, corner scleriles of labium feebly sclerotized, prolonged and enlarged anteriorly, en¬ 
larged anterior part bearing one long seta and 3 campamform sensillae, anterior margin and 



Tips 7-12 7 9 cpistotnc 7-Ewyihvrrauusiruica.S E querent. 9 E aurata tO asperities and microspinulae along 
lire proslcnial groove of F auslruno. 11 inr.cr structure of provootriculus of F. austnacu, I? the same, spines near 
pylorus 



anterolateral, obtuse angles of labrum bearing short but dense hairs and microsetae; both inter¬ 
nal and externa! surfaces of labium with a group of microspinulae. 

Thorax. Pronoud plate (big. 1} with well-developed V-shaped groove, its branches somewhat 
convergent posteriorly, grooves aie surioundcd by the field of fine, brown asperities forming 
net-like structure; space between both branches of V-shaped groove covered with microspinu¬ 
lae, asperities developed only along the grooves (Fig. 10). Prostcmal plate (Fig. 4) with well- 
developed medial groove which is somewhat enlarged anteriorly; surface of plate covered w'ith 
microspinulae except from two oval and glabrous depressions; brown asperities developed only 
around apical part of medial groove and at its basis; medial part of groove margined only by one 
row of asperities. 

Rest of prothorax, mesothorax and metathorax covered with dense microspinulae and short 
and very sparse hairs. 

Spikac.i.ks. Mesothoracic spiracles (Fig. 18) large, prolonged, about 6 times as long as wide with 
feebly sclerotized pcriticme and with dense trabeculae which are densely branched; abdominal 



Figs 13-19 Adult lan-a of Eurylhyna aus/nata 13 - let! mandible, 14 labium; 15 - right maxilla; 16 - anlcnna; 17 
,'abnim; 18 - mesothoracic spiracle; 19 - abdominal spiracle. 
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spiracles (Fig. 19) much smaller, rcniform, about 2.5 times as long as wide with simple, not 
b:anched trabeculae. 

PR0VkNiw<;tu.us. Inner surface of proventriculus covered with membranous tubercles bearing 
small, scierotizeu spines (Fig. 11); near pylorus there is a prolonged field of long, sharp and 
feebly sclerotr/ed bristles (Fig. 12). 

Abdominal SMiMF.vrs. Shortly cylindrical, somewhat longer than wide, covered with mtcrospinu- 
lae and sparse, short hairs; anal segment conical without spuacles; abdominal spiracles situated 
in anterior part of lateral depressions. 

Pketupa. Pro-, rneso- and metastemum of prepupa with rudiments uf two-segmented appendag¬ 
es, abdominal segments of prepupa slightly wider than long. 

Key to Eurythyrea larvae from Central Europe 

1 (2) Asperate' surrounding pronolal and prosier mil grooves frummg nd-likc slaicturc (Fig* I, 2); cpisJomc widely in¬ 

curved between mandibular condyles and nearly straight on po»lcnor margin (Fig 7), host plain. A bin aiba 
-. . . - Eausmaca(l .) 

2 (1) Aspcrilics surrounding pronolal and prostcmal grooves noi formingnct-iikc srnicciirc (figs 2, .1, 5.6); epistome ofa 

different shape (Figs 8,9) 

3 (4| EpistOftic wilh irregularly rounded pOslcnor margin (Fig. 8); mcsothoiacie spiracles narrow, aboul 6 times e* long as 

wide. pranolaJ plofc Fig 2. proslcmnl plalc Fig. 5; host pl3rJ. tA.ercuj sp? X'aslanca saliva . . . . 

.-. F. qui*cu* (Hethst) 

1 (3) Epistome with deeply meurved posterior margin (Fig 9); mcsoThoracK spiracles shorter, only 3 limes as Umg ns wide, 
pronotal plate Fig 3. pioslcmal plalc Fig 6. host plant Popular spp. .£ auru/«;{Pul!ie>) 

Phaenops knoteki hellenica Obenberger. 1944 adult larva 
(Figs 20-35) 

M«BWAI.snirspn Greece, Pcloponcsos, Taygetos Mis, vi.1981, S Rily leg. vnAbus cvphuhmKa, 31 spec ofadull larvae 

Length of the last instur: 23.0-25.0 mm; width of prothorax: 4.0-4.5 mm. 

Larva is of the usual buprestoid type, whitish or cream-coloured, corresponding to the second 
morpho-ecological type of Buprestid-larvae (Hfly 1982, 3994). 

HiiAD and moltiiparts. Epistome (Fig. 26) dark brown, about 4 times us wide as long in the 
middle, anterior margin widely and shallowly incurved between mandibular condyles which are 
large and spherical, with obtuse antcro-lateral projections; posterior margin nearly straight with 
sharp, almost rectangular latero posterior angles: middle part of epistome with two groups of 
cpistomal scnsillac, each group consisting of one campaniform and two short, trichoid scn&illae 
(Fig. 26). Clypeus membranous with straight anterior margin (Fig. 27). 

Labnim (Fig. 27) slightly transverse, its anterior margin feebly bisinuous, covered with near¬ 
ly triangular field of fine hairs and raicrosetae; lateral margins of labmm converging posterior¬ 
ly, slightly incurred; palantinae sclerites prolonged, their inner branches somewhat less sclero- 
nzcd tlian outer ones, each inner branch hears one campaniform scnsilla anil one bristle apically 
and four campaniform sensillae at the middle; outer branches bear one apical bristle and one 
short, trichoid scnsilla at the base; between inner branches Ihere is one pair of short, stout 
tnchoid sensillae, antero-lateral coiners of labrum with two bristles and several trichoid sensil- 
iae; ventral side of labrum (epipharynx) with two longitudinal hands of mtcrospinulae. 

Antennae ( Fig. 29) two-seginented, situated in the lalero-posiei ior incisure of epistome; first 
segment somewhat longer than wide and enlarged anteriorly, bearing one large campaniform 
sensilla on outer margin; apex of the first segment with a shallow cavity which :s surrounded by 
a ring of fine inicrospinulae; the second segment about 1.5 times as long as wide, distinctly 



enlarged apically with deep apical cavity which is surrounded by a ring of microspinulae; ante 
nor margin of the second segment with a long bristle near apex; apical cavity of the second 
segment contains a sensory appendage, one basiconic sensilla and two palmate sensillae at the 
bottom. 

Mandibles (Fig. 28) black, strongly scierotized, nearly triangular with slightly arched outer 
margin; both aprea! tccih rather obtuse, cutting edge without distinct teeth only with small, 
obtuse tubercles. 

Labiomaxillary complex. Maxillae: cardo membranous with small, oval sclerite bearing two 
trichoul and one campanil'orm sensillae; stipes (Fig. 29) somewhat longer than wide and en¬ 
larged apically with an apical ring of fine hairs and microspines, outer sclerite with a large 
campaniform sensilla, inner sclerite with long and thick apical seta; inner margin of stipes with 
a field of fine bristles and hairs; mala 1 .5 times as long as wide, enlarged apically, with 6 long 
and thick bristles and several apical microspmulac. 

Maxillary palpus (Fig. 29) two-segmented, the first segment suhcylindrical bearing long out¬ 
er seta and a field of fine hairs on outer margin; the second segment small, conical with short 
and thick curved seta on inner margin; apex of the second segment with several peg-like sensil- 
lae and mierospinulae (Fig. 29). 

Labium (Fig. 30) membranous, nearly subcordiform with widely rounded antero-latcral cor¬ 
ners; comer scJentes of labium slender, feebly scierotized, somewhat enlarged apically; apical 
(enlarged) parts of these selerites bearing three campanifonn sensillae and one long, trichoid 
sensilla; middle part of sclentes with two small campaniform sensillae; anterior margin and 
anlero-lateral comers of labium covered with fine hairs and inicrosetae, both internal and exter¬ 
nal surfaces of labium with fields of microspinulae. 




Figs20-25 20 22: pnmotal plaits 20 Phtn-Mp';ktu/tek, hellemca, 21 -P cyaiwa, 22-P formaneki lavagnei. 23-25' 
prontcmul pi ales 23 P knolcki hetiemca, 24 P cyaneu, 25 P. formunvki Uivagna 
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Thorax. Pronotal plate (Fig. 20) with its lateral sides slightly diverging posteriorly, posterior 
margin arched; V-shaped groove well-developed, its branches feebly bent outwards, prostemal 
plate (Fig. 23) bell-shaped with straight posterior margin, medial groove well-developed; both 
prostemal and pronotal plates covered with brown, well-sclerotized, transverse asperities (Fig. 
35). Rest of thorax covered with dense, fine microspinulac and very sparse, short hairs. 
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I'igS26—?5 AcuIt larvac (Phaen ops knotekl hellenica 26 cpistomc; 27 - lobruni, 28 loll mandible: 29 nght maxilla; 
30 - labium, 3 1 - mesothoracic sjviraclc: 32 - abdominal spiracle; 33 - antenna. 34 - inner structure ofprcvcntnculus; 35 - 
asperities ofiproiKitai piate. 
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Spiracles Mesothoracic spiracles (Fig. 31) broadly reniform, about twice as long as wide with 
dense, branched trabeculae; peritreme only feebly sclerotized; abdominal spiracles (Fig. 32) of 
tiie same type and shape but smaller. 

I'KOVENTRicui us. Inner wall of proventriculus covered with dense membranous tubercles bearing 
short, selcrotizcd spinulae and laminae (Fig. 34). 

Abdominal socments. Shortly subcylindrical with dorsolateral depressions which hear abdomi¬ 
nal spiracles in their anterior third. 


Key to Phaenups larvae from Central Europe 

I (2) Pronotal plate narrow.its lateral sides concave (Fig. 22); prostcnml plate nearly parallci-JKicd m anterior hall (Fig 

25), host plant ftjiurspp.-_-.- P J'omaneki (livagneiTncry 

2(1) Prrmital plate wide, iwlatcral sides convex or nearly straight (Figs 20,21); prostair.al plate wider, hell-shaped (Fig 
2i)orrcgutorly cnlurgod posteriorly (Fig. 24) 

3(41 Pronolttl plate very wide, its Inrcrat sides nearly straight (Fig 20); proMental plntc bdi-shaped with straight posterior 

margin (l'lg 23). host plant; Abie.\ alba. A cephatomca .. .P. knofela heUennaObcnbtngvr 

4 (3) Pronoral plate narrower, its lateral sides convex (Fig. 21), prostemat plate narrower, nearly pear-shaped, its posterior 
margin convex (Fig 24), host plant Pimaspp . r cyonea (Fabncuisi 
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Abstract. The genus Pu/aiaua Marseul, 1RR2 is transferrod from Bubastint to Parntassmi rribus n. Bight new species 
arc described and I'histmlcd P otcidenlalissp.n and P met/ioallassieti sp n. from Morocco./’ eumlentasp.a and 
F mernlivnulissp n frym Al^cnu.^ tunesttuasp n from Tunis, P. aegyptmea sp n from Egypt,/* acuminaiasp. 
a. from Israel. P ar.ibica sp n from Saudi Arabia and P orientals sp. n. from Iran Larva of P corac-hifoniu* 
{FairmaiTC. 1875)ig described and all species arc keyed. 

Taxonomy, new species, reclassification, biology, larval morphology, key. Palaraictic region 


The present study was initialed by the discovery of two new species of Parauma in Morocco and 
the larva of P. coraebiformis in Algeria. Having studied both male and female genitalia, we 
have decided to split this previously monofypic genus into ten species. Moreover, after having 
studied the larval morphology of P coraebiformis and the antennae of Paratassu and related 
geneTa. we have decided to remove this genus from its traditional placement in the tribe Bubas- 
tmi and place it in a new tribe, Paratassini, described below. 

MATERIAL AND METHODS 

The following abbreviations arc used m the text. ISN’R-lmutut Royalties Sciences nmuicllcs, Bruxelles, MO.SN-Masco 
Civico d: Sloiia Nalurale, Cicnon, MNHN Museum national d'HiSlouc natuicllc, Paris. NKfPC National Museum. 
Prague end ZMAS Zoological Insumcc. Academy of Sciences of Russia, Si Petersburg 

AI. species ol Partuasja arc morphologically very similar each other so only one species (P c vracbifonnti) u described 
m detail The descriptions of new species arc shortened in the form of differential diagnoses not to repeal maty Limes the 
;pinc morpliologacal features. 

For the dcftimlion of ihc surface structures of the adults we used the terminology of Harris (1979) 


RESULTS 

The systematic position of Puratassu 

The type species of Paratassa Marseul, 18X2, P coraebiformis (Fairmairc, 1875), from ..North 
Africa", was originally described in the genus Sphenoptera Sober. 1833. Later, Marseul (1882) 
separated it as a distinct genus, which has remained monotypic. Marseul pointed out that the 
structure of the clypeus, pronotum and antennal depressions as the basic diagnostic features. 
Kerremans (1903) positioned Paratassu into the group Buprestites of the tribe Buprestmi bet¬ 
ween Aristosoma T homsen, 1879 and Philanlhaxfa Deyrolfc, 1864. In the generic key from dial 
work. Kerremans placed Paratassu adjacent to Bubastes Laporte & Gory, 1836 and EuryspUus 
Lacorcluirc, 1857 because of the similarity in the pronotal shape. Rased on characters such as the 
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shape of body and prothorax, pronotal sculpture, disposition of antennal sensory pits, structure 
of tarsal claws, elytra) apices and scutcllum, Obenbcrger (1920) placed Porarassa together with 
the Australian genera Hubastes, Eu/ysptlus. NeraUus Thery, 1910 (- Bubastes) and Neurybia 
Thciy, 1910 (= Euryspilus) in the new tribe Bubastim Paratassa therewith was contrasted with 
the Australian genera by having the scutdlunt triangular and pointed apically, posterior prono¬ 
tal comers not projecting outward, and the antennae broadened from the 4th antennoinere, 
while the Australian genera have the antennae broadened from either the 5th or 6th antenome- 
res Later on additional Australian genera of Bubastim were described Strandiola Obenbcrger, 
1920. Norobubasies Carter, 1924 and Eububastes Qbenbergcr, 1928 The genus Castelnaudina 
Obenbcrger, 1924 (- Casielnaudra Obenbcrger. 1924 Castelnaudia Obenbergcr, 1923, name 
praeocc, - Neobubasles Blackburn, 1892) was originally placed in this group but was laicr 
transferred to the Buprestini by Obenbcrger (1930) llolynski (1988) regarded Noiobubasies as 
a subgenus of Pstloptera Sober, 1833 (Psiloptenni) 

The integration of Australian and Palaearctic genera within Bubastim has been followed by 
all subsequent authors (c g Obenbcrger 1930. Bellamy 1985) Moreover Holynski (1988) re¬ 
garded Bubastim as a subtribe of Anthaxmu. and then (Holynski 1993) combined tt with the 
tnbe (subtribe according to Holynski) Thomassemmi Bellamy, 1987 (= Philanthaxuna 1 lolyn- 
ski.1988), and even attributing Nearctic genus Chrysophana LeContc,186fl (Polycestini Poly- 
ccstinae) to its composition which does not correspond with our results 

Scanning electron microscope study of buprcstid antennae has cast some doubts upon the 
monophyly of Bubastim The examination of the larvae of Australian genera Neocun v Fair- 

maire, 1877 (Volkovitsh & Hawkeswood 1987),Thomson. 1879 (Volkovitsh & Hawkes- 
wood 1993) and Melohasis Laportc & Gory, 1837 (Volkovitsh & Hawkeswood 1993). which 
have been traditionally attributed to Anlhaxum and Mdanophihm, has shown that these gene¬ 
ra. at least regarding to larval characters, were not closely related to Holarctic, Ethiopian and 
Oriental representatives of indicated tribes From our viewpoint the external resemblance of 
adult beetles of Australian and non Australian genera resulted from parallel evolution and con¬ 
vergence of autochthonous Australian groups (in much the same way as it occurs m the mam¬ 
mals), although there are other than autochthonous taxa in Australian fauna - as a rule they 
belong to wide distributed genera {Strigoptera Dejean 1837, Chrysodema Laporte & Gory 1835. 
Chrysobothris Eschscholtz 1829, Agrilus Curtis. 1825, etc) with mainly Oriental relations 
The autochthonous origin of the majority of Australian genera is confirmed with palaeogeo- 
graphic and palaeoclunatic data which point out to the fact of the long -term isolation ot Austra¬ 
lian biota 

Unfortunately, the larvae of Australian Bubastim remain unknown up to date, so our opinion 
on the polyphyly of this tribe is based mainly on the results of comparative morphological study 
of antennal sensory formations Apart from Paratassa the antennae of Neobubasles austrafosi- 
ae (Obcnberger. 1922), Eububastes nwkerh Obenbcrger, 1928, Euryspilus sp, Hubastes irs- 
descens Thery, 1910. Bubastes sp inconsistans Blackburn, 1888), as well as of many other 
Buprestmae and Chalcophormae genera were studied and compared It was found that each of 
these subfamilies is characterized by its own evolutionary trend in specialization of antennal 
sensory formations, which we called bupresimoid and chalcophonnoid ones correspondingly 
Some separate conditions of morphochnes might be partly comsidcd in both tax a Chalcophvri- 
noid type is characterized by dispersion of peg-hke coeloeonic sonsillae. arising one by one or by 
groups from small cuticular depressions, over both antennoinere s surfaces (Figs 46 -51) The 
further specialization leads ro the ius ion of separate elements (oligomerization) into either large 
apical depression, which is usually shifted to internal surface (Fig 53) (Sphenopterim. Chalco- 
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phordla Kerremans, 1903 and some others), or into numerous small depressions dispersed over 
both internal and external surfaces. In many cases both types of depressions are presented to¬ 
gether. Buprestinoid type is characterized by the presence of singular large apical or subapical 
depression and field of peg-like basiconic or styloconic sensillae, arising from surface or the 
tops of ciiticular tubercles, on the internal antennomerc’s surface only. Sometimes the addition 
al large depressions arise in place ofsensillar fields. Coeloconic sensilla are rather rare in occur¬ 
rence (Fig. 52) (no coeloconic sensillae were found among other Bubastmi studied). Further 
specialization of buprestinoid type of antennae leads to forming of regular in shape subapical 
(some Buprestini, Stiginodenm, Dicercini, etc.) or apical fossae (Kisanlhobiini, Antliaxiim, 
Anilara Thomson, 1879 A 'eocuris Fairmaire. 1877, etc.) and cavities (Melanopiulini. Mehbasis 
Lapone & Gory, 1837. A/t rtitsna Thomson, 1878, Chrysoboihris. etc.). 

Comparative morphological analysis has shown that the antennae of Paratassa (Figs 46, 47) 
belong 10 chalcophorinoid type while antennal structure of Bubosies (Fig, 52) and other mem¬ 
bers ofBubastini correspond to buprestinoid one. There is obvious resemblance between sensory 
formations of Bubastmi and those of some other Australian Buprcstim, among them Microcas 
(alia Heller, 1891 and Buprestina Obenberger, 1923. Puralas.sa is also characterized by the sex- 
associated variation 02 ' antennae, which is manifested itself as a size and form of antennomeres 
(Figs 46, 47). Otherwise the antennae of Paratassa arc markedly similar to these of Nanularia 



Figs f-4 Body shape of P>traias.usw I P ocui/cntahszp.n ,holo<ypc,8 9mm 2-P amestaca sp n.. hclotyp:, 7 3 mm 
) P acunirnutasp n , holotypc, 5.5 men. 4 P. orentalu sp.hololypc. 6.4 nmi 
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Casey (Figs 4ft. 49), Ampheremus Fall, J9I7 (Figs 50. 51). Sphenoptcrini (Fig. 53), Chaleoplia 
Thomson, 1881 and some other genera of Catoxanthini and Chalcophorini. Among Sphcno- 
ptenni the change may be observed from undifferentiated, irregular subapical fossae (S {Sphe- 
nopizrella Volkovitsh & Kaiaxhian, 1994), Gtneslia Thery, 1923) to well differentiated, regu¬ 
larly round fossae (Fig. 53) (S. (Sphenop(crj), Evagora Kcrretnans. 1893. Armcnosoma Water- 
house, 1887). The antennal sensory formations of above-mentioned genera correspond to mostly 
generalized, primitive condition of chaicophorinoid type, which is characterized by antenno- 
meres transverselly broadened, mainly singular scnsillae more or less evenly dispersed over 
surface, and poorly differentiated, irregular subapical fossa. By this means the similarity of 
antennal structure of these genera based on a symplesiomorphy. 

In regard to larval structures, Paruiassa is characterized by the set of autapomorphies. which 
correspond to most primitive conditions of some characters among Chalcophorinae and Buprcs- 
tmae I hcy are as follows: the absence of developed apical cavity on the top of 2nd segment of 
antennae (Fig. 35) (this condition is characteristic of agriloid tax a), palantinae sclcritcs of lab- 
rum (Fig. ?6) with poorly developed lateral branches (Fig. 36, lb) and. on the other hand, well 
developed median branches (Fig. 36, mb) (among the known larvae the similar condition was 
found in Kisti/iihobia only), poorly developed armature of external surfaces of labrum and la¬ 
bium, consisting only of rmcrosetae along the anterior margin (Figs 36, 38) (similar condition is 
characteristic of some Polycestinae while Acmacoderini and Anthaxuni have labrum and labium 
completely glabrous externally) The presence of long bristles on the postmentum (Fig. 38, ps) 
(the same was found in Australian Prospheres Thomson, 1878, Neoeuris Faimiaire, 1877 and 
Melobasis Laporte & Gory - these bristles are strongly reduced or absent in all the other known 
representatives of buprcstoid complex). Spiracles without inner trabeculae (Figs 39, 40) cor¬ 
respond to intermediate condition Irom uni- and multicamerate spiracles of many Acmaeoderini.as 
well as Ptosinui Sober, 1833 and Thrincopyge LeConte, 1837 to ones of general buprestoid type, 
which are characterized by slot-like peritreme (Fig. 39) and strongly branching, abundant inner 



Pips 5-10 5 - male amcnru cf P auruienus sp. t> . (i- scu:cllum of P aurulena sp r 7 ~ (he same, /’ coraebijoma 
(Fairmain:) S ihcsiimo P occiJenlahssp. n 9-acd,»giKof/ > uuru/enlasp. n.. dorsal view 10 - rhe same, lateral view 
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irabecuJae Prothoracic plates have no sclerotired tubercles or asperities and they arc incom¬ 
pletely covered only with homogenous microtceth together with vast glabrous areas (Figs 41- 
43) (similarly to Thnntopyge and Prospheres) 

As for the possible relationship of Paratassa to other buprestoid taxa besides the resemblance 
in antennal structure, the following characters should be noted only vaguely resemblance in the 
structure of pronotal grooves with Nunularia , Sphenoptenni and some other Chalcophorinae. 
obvious similarity in the shape of labrum and labium with Nunularia (but the latter clearly 
differs by microspinulated external surfaces of both labrum and labium, and palanlmc sclente of 
labrtim with normally developed lateral branches) Nanularia also differs by absence of projec 
turns on the anterior margin of epistome and disposition of epistomal sensillae, prothoracic 
plates evenly covered with microtceth, and some other features 

In conclusion it may be said that by the antennal structure and larval features Paratassa is 
characterized by the set of autapomorphies and occupy the isolated position at the base of the 
chalcophonnoid Uncage of buprestoid complex, having some vague resemblance to Nanularia. 
though their close relationship is rather doubtful From our viewpoint Paratassa should be 
separated as a distinct tribe Paratassmi tribe nov of the same status as Sphenoptenni 

Paratassa Marscul, 1882 

Ptaaiaita Marscul, 1882 16? 

Tm specics Sphenopitra ca'vb Maiscul, 1882 168 

Description' Medium-sized, cylindrical, very convex species with metallic colouration (Figs 1 
4) golden green, blue-green, coppery-bronze or reddish-bronze Ventral side usually covered 
with more or less developed white tomenuiin Frons and lateral pronotal margins with short, 
pronotal disc and elytra with very - short, white and sparse pubescence Ventral side with sparse 
hut long and semierrected, while pubescence 

Head rather large, frons shallowly depressed, flat or slightly convex, vertex convex Epistome 
very wide with broadly and shallowly incurved anterior margin Eyes small, elliptical, not pro¬ 
jecting beyond outline of head Antennae long, reaching posterior pronotal angles in male, dis¬ 
tinctly shorter in female First antennal segment very long, bent or nearly straight, sometimes 
slightly claviform Segments 4-10 very enlarged in male, moderately enlarged in female, al- 
ways wider than long (Fig 5) Sculpture of head consisting of rounded, deep and dense cup-like 
punctures (densely foveolate according to Harris 1979) 

I’Tonotum \ 20-1 35 times as wide as long, very convex, sometimes nearly ball-shaped Ante¬ 
rior pronotal margin regularly arched or distinctly lobate, posterior margin straight with two 
lateral incurvations at posterior angles (Figs 1-4) l.aleral pronotal margins regularly rounded 
in anterior half, straight or slightly incurved in posterior half, sometimes pronotum a little bell- 
sliaped Very rarely there are two small, rounded and shallow depressions on the disc Pronotal 
sculpture consisting of rounded or transversely slightly enlarged, deep punctures (densely fove¬ 
olate Harr is 1979) of the same type as rhose on head These punctures form rather often trans¬ 
verse wrinkles on basal half of pronotum (striate Hams 1979) Pronotum bordered by fine, 
sharp keel reaching from posterior angles as fur as to anterior angles Scutellum subcordiform 
with long and sharp posterior apex Anterior margin of scutellum nearly straight or more or less 
incurved (lugs 6-8) 

Elytra 1 7 2 0 times as long as wide at humeral part with well-developed humeral swellings, 
subparallel or distinctly wedge-shaped (Figs 1-4) Each elytron rounded separately, sometimes 
elytra with traces of longitudinal grooves Subhumeral lobe large, reaching the level of hind 
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coxae, cpipteuras missing. Elytral sculpture (foveolate: Harris 1979) consisting of deep and 
large, cup-like punctures, sometimes with slight iransver.se wrinkles on humeral part. Lateral 
margins of elytra very feebly serrate at apical third. 

Ventral side of prothorax roughly, abdominal stemites finely punctured. Prostemum mar¬ 
gined anteriorly, prosternal process wide and convex. Anal stemite widely rounded in both 
sexes. White tomentum covering ventral side of the most species is well-visible only in fresh and 
well-preserved specimens (except P auru/enta sp.n. where the tomentum is very thick and 
stabil). Legs rather short and slender, Uusi very long, usually as long as tibiae, only posterior 
tarsi distinctly shorter than tibiae. Anterior tibiae straight or slightly arched on outer margin in 
male, with large and sharp grains or small spines (Pigs 28-30). 

Aedeagus (Figs 9 19) flattened, somewhat spalulate, very often Y-shaped or V-shaped, ones 
or twice dcrsolaterally bent {lateral view). Ovipositor (Figs 20 27) short and rather selerotized 
with well-developed outer pubescence and terminal setae. 

Bionomy. All species of the genus seem to be associated with desert and semitlcscrt Brassicaceae 
(genera Oudneia, Dip/otaxis, Ixiunaea, Moricandia. Crambc, Lepidium etc.). Larvae take their 
development iu roots of these plants, flying holes are usually situated at the level of soil surface. 
The general form of ovipositor indicates ovipositing at the ba.se of plant through the layer of 
sand or soil. Adults are not good flyers, flying usually only on short distance during the warmest 
hours of the day. 

Distribution (Fig.31). The genus is distributed from Morocco to south Iran, inhabiting desert 
and semidcscrt regions- usually in lower elevations (except P. accidental^ sp. n. and /'. medio- 
atlassica sp. n. occurring on mountain steppes of the High and Middle Allas). 

Key to species of Purutcssu 

[ (2) Pronotum finely granulated in posterior fin If. grains arc somewhat transverse on proculgllar region.Anterior mar¬ 
gin of scutcllum deeply incurved (fig 6). Anterior male libmc distinctly bent and shorter than uusi (lug. 28) 
Golden-bronze orrcd-broirzc species. Aedeagus Figs 9, U), ovipositor Fig 20 S S—12 0mm, Algeria (P.l Golca. 

Ghardaia) .... . .... . . . P auruleitlasp n 

2(1) Pronotum with rather deep, rounded or oval punctures which are sometimes changed into transverse wrinkles on 
prcscuicllur region Anterior margin of sculclliint straight or feebly w curved (Figs 7. 8) Anterior tibiae almost 
straight (Figs 29,30). as long as tarsi ot slightly longer Golden greco, blue-green, rarefy bronze-green species 
3 (8) Body Wv.it, short and robust, elytra only 1 7-1.8 times long as wide at numeral pan (J ; tgs 2,3). pronotun) very 
convex 

*1 (5) More acumincd species. Irons with shallow and wKlcdcprcssHm (Fig 3) Elytra with slight truces of longitudinal 

grooves Uronzc-grecn or blue-green, lustrous species Aedeagus Fig. ts. ovipositor big 22 Israel. Sinai 50 70 
mm ..,. ... _ ... H acununaiasp n 

5 (4) Shorter, suhparallcl and more robust species, ftorx fUunr very slightly depressed (Fig 2). Elytra without any traces 

ol'longitndinal grooves 

6 (7) Smaller species, lateral pionotal margins straight in posterior hall (Fig. 2) Sculpture of basal half of pronotum 

consisting of regular, slightly transversely enlarged pane iurcs Blue-green, rather dark and matt species. Aedeagus 
Fig 18, ovipositor Fig 26 6 0-7 0 mm Tunisia . /*. tuncuaca sp n 

7 (6) Larger species, lateral prunolal margins slightly nreurvcrf before posterior angles Basal part of pronotum with 

transverse wrinkles between prcsculcllar part and posterior angles Mutt, brcn/c-grecn species Aedeagus Fig 17. 
ovipositor Fig 27 7.3-8 0 mm Egypt . P aqsyptiacas p n 

8 (3) Body mure slender and less robusf, elytra 1 9-2 0 times as long as wide at humeral part (Figs 1,4) Pronotum less 

convex, rarely with two. small, indistinct and reunited depressions on antenor half 

9 (14) Frons Uat or slightly convex, elytra marc Uipeiing posteriorly (Fig. 4) fioldix-grcun.roreiy bluc-grccn species with 

golden. lustre 

10 i 11) Finns flat, the widest part of pronotum at base, pronotum very slightly bell-shaped. Mule protibtae straight on outer 

margin (Fig 20). Aedeagus Fig 11, ovipositor Fig. 25.6.5-10 O mm. Algcna/Omis . 

.... ..... .... P.coraebiJomus(YMrmnirc) 
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11 (]0) Kronsslightly convn (Fig 4).lateral piunotal margins suhparallcl or nearly subparal’cl. male protibiac inorccon- 

vcxon outer margin (Fig. 29) 

12 (13) Lateral pro notal margins nearly subpsrallcl in posterior hut find loss rouiklcd m anterior half (Fig 4) Sculpture of 

posterior half of pronotum con&isaagof regular. rounded or slightly transverse punctures Uluc-grccn. rather mjit 

species with vndisiinci polder lustio. Acdoagus Fig. 14, ovipositor Fig. 24.6.5-8.2 mm. SW Iran... 

. . ... P anmldlutp n 

13 (12) Lateral proaotal margins parallel in posterior half, posterior angles somewhat prominent. Anterior hull'of prone ta I 

marpins strongly roorded. Punctures on posterior pari iifpronoUim transversely fused, forming short wrinkles 
Golden grcwi. more luMtoosspecies. Acdeagttf Fig 19, ovipositor Fig. 23.6.5-8.0 mm. S Algeria (Taxsili Mts ] 

.. ..—.. P. rH&idwnahs sp. n. 



Figs 11-19 Acdeugi oTPanuasia ,pp. (iIotkiI view left, lateral view - right). 11 P. caraebtfarmu (Fanmairc) 12- P 
vuidmalissp n I3-/ 1 medioatlawca sp n 14 p.tmentalu sp. n. \5-P. acuminata sp. n 16- P. tirab/iasp n. 17- 
P aegyplm.it sp n I H- P. n«i estaca sp. n 19-F. mendwnatu sp. n 
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14 (9) Fronsdisiincilydjprusscd.dyliB k\ss tapcrmgposIcriorlyfFig. 1). Bluc-pc<fl4pccics^KUmcs\v:lh slight golden 

Icslre which is more <iibl.nl onclylm ihjra on the procioiusn 

15 (16) P.lyira with rtiAtinci traces of longjJjdmal grooves. Larger and somewhat more robust species (Fig 1) Aeduagus 

Fig l2.0vipoSilorFig 21 7.(M0.flrem Morocco (High Adas). . F oiadeMabssp n 

16(15) hlylia without any traces of grooves, smaller and more slender species. 

37 (18) Slender, subcyltndncal spscics with nearly parallel slyiia Lateral pronotel margins subparailcl. ventral side with- 
otil tomentum, only with long, wtue irairs. Acdcagus Fig. 13.1cma.c unknown. 5.0-6 4 mm. Morocco (Middle 

Atlas)......... - ~.... P medioatlas.nca sp. a 

18 (17> More robust species, elytra more Tampering postcnorly Pronotum slightly hell -dwpwl. the w idest pail ot pronoturn 
ot base. Ventral side, Jut'kIc:- oflong, white hairs, also with white tomcmuni. Sculpture ut'donal side more rough 
Acdcagus Fig. 16. female unknown. 6 5 mm. Saudi Artbia . .. . amhirasy n 

Paratassa toruebiformls (Kairmaire, 1875) 

(Figs 7,11,25, 30) 

Sphe/toprt'ra coraebift/nnis Fairrntnrc. If75 511. 

Sphenuptera taroh Marscul, I 8$2 16 $ 

Medium-sized, subcylmdncal and lustrous species, dorsal sice blue-green, golden green some¬ 
times with golden tinge. Ventral side golden green, less lustrous. Head and lateral pronotal 
margins with short, white pubescence, disc of pronoturn and elytra with very short, white pubes¬ 
cence. Ventral side and legs with rather long and sparse, white pubescence, whole ventral side 
usually covered wilh white tomentum. 

Head rather large, frons flat or shallowly, triangularly depressed between eyes. Clypeus very 
broad, its anterior margin widely and shallowly incurved. Eyes very small, widely eliptica], not 
projecting beyond outline of head. Antennae long, reaching posterior pronotal angles in male, 
slightly shorter in female. First antennal segment very' long and slightly bent, somewhat clavi- 
form, second segment very short, almost spherical, third segment twice as long as wide, slightly 
triangular. Segments 4-10 enlarged, 1.5 times as wide as long, somewhat showe I-shaped :n 
male, last segment pear-shaped in both sexes. Sculpture of head consisting of small, deep, rounded 
and very dense cup-hkc punctures. 

Pronotum strongly convex, slightly bell-shaped. 1.3 times as wide as long with broadly arched 
anterior margin. Posterior margin nearly straight in middle and widely incurved near posterior 
angles. Lateral pronotal margins rounded in anterior half, nearly straight in posterior half and 
slightly incurved before posterior angles. The widest par. of pronotum at the base. Pronotal 
sculpture consisting of punctures which are similar to those on head but not so dense, punctures 
oil posterior hair of pronotum somewhat transversely enlarged forming sometimes short wrink¬ 
les. Scute!luni mibcordiform (Fig. 7), slightly incurved anteriorly, prolonged and sharply point¬ 
ed apically. 

Elytra very convex, suhcyhndrical, 1.0-2.0 times as long as wide at humeral pari, humeral 
swellings small but well-developed. Each elytron separately rounded apically and very finely 
serrate in posterior third Elytra deeply, irregularly punctured, punctures became finer and smaller 
towards elytra! apex. The widest pait of elytra at humeri, then elytra slightly tapering postcnorly 
to the apical two thirds. Posterior third of elytra nearly straightly tapering to their tips, elytra 
with slight traces of longitudinal grooves. 

Ventral side deeply and densely punctured, last abdominal stemite widely rounded in both 
sexes. Legs long and slender, all tibiae of both .sexes sharply granulated, nearly serrate on outer 
margin (Fig. 29). Tarsi very long, anterior and middle tarsi as long as tibiae, posterior tarsi 
slightly shorter, 
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Aedeagus (Fig 11) enlarged, spatulate, basal pan of parameres conspicuously bent (lateral 
view) Ovipositor Fig 25 
Length 6 5 10 0 mm, width 16 3 0 mm 

Suomi. iumcixiuism Female dilTcrs from male only by shorter and less enlarged antennae and 
usually by larger size 

Bkivomy Larva developes in roots of Launaea arborescens, according to Th6ry (1930) also m 
Sioncandiu arvensu (Bras.sieaceae) 

Distribution (Fig 31) Northern A Igena, Tunis 

Note Thcry (1930) studied the type specimen of Paralassa coraebifurrms (MCSN) and com¬ 
pared it with the type of Pcuro/i (MNHN) and he did not find any differences and supposed 
them to be conspccific We have studied the type in MNHN and also according to the Marseul’s 
description (Marseul, 1882) there is no doubt about the conspecificity of both species 

MfTHilAi.EX4*iiNFn Algcnp BouStada,3 v 1987, S Bily and V Kuban leg (23 spec). Ghanlaid 2 v I9S7. S l?ilv leg 
f2sp8C) HoJcj, ’ v 1987 (5spec ). Qumadtc, I)t Martin leg (I spec ). Biskra, Dr Marin leg (7 spec }, Ain Scfra, 
rlcry leg (2 spec ) Biskra, v IS85.L Blcuscleg (3 spec ). Ain Scfra,Bir-Sctua, 30 Vi J986(11 spec ), Ittchar, Mcrtrcs, 
8w 1986(1 apcc ),Bama L'iKamara.29 v 1986(6spec ), Algeria (without moredetailed catal 22spec Tunis Tamn- 
Sjtea. A Kenm kg (1 spec ), Tunis (without more detailed data) 3 spec 



Figi20-30 20-27 ovipositors ofParalassaspp 20 -P aurulenta sp n 21 -P occidemalu sp n 22-P aiuminatasp n 
23 P meridional/ (Sp n 24- P oneniahs sp n 25 -P coraebiformis (Fairmairc) 26 -P tune nacaspn 27-P ae^ypti 
anspn 28-30 maleprolibiac 28 - P aurulentasp n 29 -P onentahs spn 30- P coraebiformis { Fairmairc) 
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Description of larva 

Matucal examined 2 larvae and I prepupa Algeria. Ghaidaia, 2 v 19X7, ex I.autiura uWww.ti-^av, S Rilyleg (2 larvae) 
Algeria.Gtanlaii, 2 v I9R7, ex Luunaeasp , V Kut>4fl leg Specimens deposited in ZMAS nod NMPC 

Length of different ins tar larvae 10.9 - 16 9 mm Larva (Fig 41) is of the usual buprestid type 
with moderately enlarged prothorax, corresponding to the 2nd murpho-ecological tyj>c of Ac- 
macodereila larva (Volkovitsh 1979) Body of preserved larvae whitish to dirty-cream with 
brownish mouth- parts ans spiracles Segments of prepupa arc distinctly transverse while larval 
segments are longitudinal 

Head and mouthpakts Episfome (Fig 32) about A 5 times as wide as long, anterior margin 
slightly angularly emargmaled between the mandibular condyles which are large, bearing snong 
anteio-lateral projections (Fig 32, ep) and deep emarginations between these projections and 
mandibular condyles Posterior margin deeply Insinuate, latcro-postcrior comers blunt, weakly 
obtuse-angled, nearly rectangular and projecting Lateral margins with deep, oblique antennal 
incisure, epistome bearing 2 groups of 3 epistomal sensillae (Fig 32, es) arranged in shape of 
trapeze divided by sclerotized strip in the middle Each group consists of 2 shoil tnchoid and I 
campaniform sensillae, the latest disposed slightly above and middle ward anterior pair of tri- 
choid sensillae Clypcux (Fig 36) narrow, membranous, glabrous, with anterior margin nearly 
straight 

La brum (Fig 36) slightly Transverse, its anterior margin slightly convex between angularly 
rounded anicro-lateral margtns, witliout lateral lobes and with slightly curved, nearly parallel 
sides Palantine sclentes large, well marked, transverse, with strong sclerotized median bran¬ 
ches (Fig 36, mb) (terminology follows Volkovitsh & llawkcswood 1995) and hardly deve¬ 
loped. weakly sclerotized lateral ones (Fig 36, lb) which are not jointed each other Each of 
median branches bearing dorsally 3 median sensillae of labnim (Fig 36, msl) I long apical sera 
which far extending the anterior margin of tabrum and 2 campaniform sensillae situated below 
apical seta posteriorly of middle line of labrum almost on the same level The distance bet ween 
apical sera and both campaniform sensillae almost equal Antcro-latcral sensillae (Tig 36, alsl) 
includes 3 sharp setae and I campaniform sensilla externally and 3 blunt setae near the antero¬ 
lateral margin and 1 campaniform sensilla on each side internally External sensillae arranged 
as follows on either side one seta and campaniform sensilla situated next each other just above 
the apices of median branches of palantine sclerite, 1 sharp seta near the antero-lateral comers 
of labrum and I sharp seta on the lateral branches near their apices The position of antero¬ 
lateral sensillae is as follows 

ni.2c fr3 .fr 4 

1 t+2t+3t-4c 

with external sensillae designations in the numerator and internal ones tn the denominator 
(+.2,3. the ordinal number of sensilla from most median to lateral ones, which may he not 
homologous in different laxa /t- trichoid, c- campaniform sensillae.“0“ with lused bases,“+“ 
- with closed buses, „ “ with distant bases see Volkovitsh & Uawkeswood 1995) External 
surface of labrum also with narrow transverse band of microsetae along the middle of anterior 
margin, with almost straight posterior margin which is situated about 1/4 the distance from the 
anterior margin of the labrum to the bases of apical median sensilla. remained surface glabrous 
Labrum ventrally (epipharynx) with narrow, almost subparallel bands of microspinulae extend¬ 
ing from 'he anterior margin to the base of the labrum and surrounding the pharynx 

Antennae (Fig 35) two -segmented, situated in the deep posterio-latcral incisure of epistome 
Articulae membrane glabrous, not forming u cover around 1st segment which is only hardly 
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Fig.3l. Geographical distribution ofihe genus Paralassa Matscu\. 


envaginated to membrane with its basis. First segment broadly cylindrical, slightly broadened 
toward the apex, hardly longer than segment 2, about as long as wide, strongly sclcrotized. First 
segment with a narrow' fringe of rather dense microspmulac along the anterior margin sur¬ 
rounding the basis of the 2 nd segment, with a campaniform sensilla externally approximately 
in the middle and another one internally near the apex and external margin. Second segment 
cylindrical, slightly longer than w'ide with glabrous anterior margin, with very long sharp tri- 
chosensilla which is approximately 2 times longer than the length of 2 nd segment and with 
practically undeveloped apical cavity. The apex of 2nd segment partly covered with rnembrana 
anteriorly, hcanng a sensory' appendage (Fig. 35, sa) (often regarded as 3rd antennal segment) 
extending outside ’.he rnembrana, and basiconic sensilla (Fig. 35, bs) ul its basis - both struc¬ 
tures are situated on the apex of tubercle. There are also 2 small palmate sensillae next to the 
basis of tubercle. 

Mandibles (Figs 33, 34): almost black ul anterior half, lighter at the basis, strongly sclero- 
tized, broadened at the basis, triangular and nearly as long as wide. Cutting edge with 6 marked¬ 
ly developed teeth, apical tooth is the biggest, sharpened at its apex. Ventral edge bearing 2 
teeth situated on the common basis, dorsal edge with 2 teeth situated on the common basis and 
with a little additional tooth bellow them. 

llyposrome. Slightly sclerntized except for condylar recesses to attaching of mandibles, bear¬ 
ing singular trichoid and campaniform sensillae situated on the different levels. Pleurostome 
bearing weakly scleror.zed structures which are supposedly the ocelli (Fig 32, o) 
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Labiomaxiffary complex (Figs 37, 38) Maxillae (Fig 37) Maxillary cardo membranous 
glabrous, with 2 long, sharp setae and one cam pant form sens ilia situated on a distinct, isolated, 
rather large and well-solemn zed sclente (Fig 37, isl) in the postero-lateral comers near the 
cardo basis Stipes with a strongly selemtr/cd internal selerite bearing one campamform .sens ilia 
closer to external margin, one very short sharp seta near the latero external margin above the 
antenor margin of internal scleritc ami one long sharp seta near the anterior margin below the 
basis of maxillary palpus, extending to about a half of 2nd segment Anterior margin externally 
with a fringe of rather long, sharp micro&pimilae arising from membranous tubercles, denser on 
the external comers Stipes internally with short and sparse mierospmulae along internal and 
anterior margins, extending to the mala Maxillary palpus two segmented Basal segment strongly 
sclcrotized. nearly triangular bearing a long, sharp seta arising from near the antcrio-latcral 
comer, not extending the apex of segment 2. and a eanipamform scn.silla situated closer to the 
middle of external margin Anterior margin with sparse, rather short mierospmulae arising 
from the membranous tubercles Second segment elongate, about I 5 times longer than wide 
markedly scle/inzed, with one long modified and curved sensiUa (Fig 37, cs) internally, one 
campamform sensilla externally, and about 7 small conical sensory structures (lug 37, se) at ns 
apex Mala markedly sclerotized with a biond internal scierite, almost rectangular and parallel¬ 
sided, about 1 3 times as long as wide Mala externally with one campamform sensilla at the 
middle, 2 long sharp setae near the apex and 2 closed and short, peg-like sens iliac at the apex 
Internally mala bears 0 long, thick spuiae situated along the anterior and internal margins and 
very sparse mierospmulae 

Labium (Fig 38) slightly transverse, picracntum about 1 4 tunes as wide as long with mar¬ 
kedly emarginated antenor margin, broadly rounded antero-lateral comers and feebly emargi- 
nate lateral sides External surface of premenluin glabrous except for narrow /.one of dense 
itucioselae along its antenor margin Internal surface with the same nucrosetae at the antero¬ 
lateral comers and sparse mierospmulae along the lateral sides Comer sclenles of premenluin 
(Fig 38, esp) each bearing one long, sharp, anteriorly directed setae extending the anterior 
margin and 5 small, campamform sensillae Postmentum with 2 long, sharp setae (Fig 38, ps) 
extending the posterior 1/3 of corner sclemes of prementum 

Thorax (Figs 41-43) Pronotal and prostemal plates poorly developed, irregularly covered with 
dense homogenous and feebly sclcrotized microteeth, arising from the membranous tubercles 
(Figs 41 c. 42, 43, mz) and sparse, short bristles (Fig 41, 0 which are most dense on prostemal 
plate Pronotum with glabrous areas surrounding the anterior part and the apices of branches ol 
pronotal grooves (Fig 42, gz) Prosternum with a vast glabrous area around the anterior part of 
prostemal groove ar.d two oblique, variable, glabrous zones beginning from vast area and nearly 
reaching the basis of prostemal plate (Fig 43, gz) Sides of prothorax with transverse mtcro- 
spinuled zone anteriorly (Fig 41, d), remaining parts glabrous with sparse bristles (Fig 41, c) 
Anterior prothoracic membrane irregularly covered with mierospmulae forming the transverse 
zone and sparse bristles (Fig 41, b) along the antenor margin Mierospmulae poorly developed 
at the middle (Fig 41, a) Sides of prothorax, posteriorly of microspinulate zone, glabrous with 
sparse bristles (Fig 41, c) Prothoracic grooves (Figs 42, 43) brownish, markedly sclerotized 
Pronotal groove (Fig 42) inverted Y-shaped forming a sharp angle, moderately or strongly 
sclerotized with strongly umbrella-like broadened, yellowish or brownish apical part divided 
into 2 slightly curved, closely situated branches in anterior 1/3 Prostemal groove (Fig 43) 
narrow, uniramous. irregularly sclerotized. yellowish or brownish, strongly umbrella-like broad¬ 
ened at the apical part and angularly broadened at the basis, divided there into two hardly 
sclcrotized transverse branches 
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I if ‘ 12—50 I .arva of Parcttaisa co'aetnfo nrv (Fairmturc). mouth parts ai>d spiracles 32 cpistomc (cp- cpiMonial scnsil 
Mu ^ocellus) 33- right mandible 34-left mandible 35-right antenna (bs-basieomc scnsilla.ps palmate sensillu.sa 
sensory appendage) Y> labnitn (jlsl antcro lateral scnsil lac of labrum. lb- lateral brunch ol palantuiac sclcntc. mb 
Utahan branch ol palnntmac sclcntc. msl modian waisillacoflabrum) 37- right maxilla (cs-curved scnsilla. tsc- isolated 
sclcnx of cardo, sc- sensory cones) 38- labium (esp comer sclcntc of prementum, ps— posfmcntal sera) 39- rifht thoracic 
spiracle {cas- closing apparatus, p-pemreme) 40- right abdominal spiracle 


337 




Mesothcrux without distinct ambulatory pads on both surfaces, nearly completely covered 
with microspinulac except for areas around the spiracles and transverse strip at the base. 

Metathorax with poorly marked glabrous ambulatory pads on the both surfaces, remaining 
surface nucrospinuled. Thoracic .segments without rudiments of legs, with sparse, short bristles 
(Fig. 10, c) which are denser and longer on the lateral margins. 

ArrbOMLN (Figs 41. 44). Abdominal segments longer than wide, flattened with longitudinal, 
depressed zones laterally. 

The first segment with distinct ambulatory' pads ventrally, divided into three small tubercles 
(Fig. 44) with triangular membrane covered with poorly developed microtubercles between them. 
Segments 2-9 without ambulatory pads, irregularly covered with poorly developed microspinu 
lac and sparse, short bristles which are denser on the lateral margins than in the middle. 

Spiracles (Figs 39. 4U). Thoracic spiracles (Fig. 39) nearly lenticulatc or irregularly ovoid. 
ubiHit 1.7 times as lung as wide, with markedly developed and weakly sclerotized peritreme and 
without any trace of inner trabeculae. Peritreme (Fig. 39. p) bearing a few chinked slots ar¬ 
ranged nearly paraltclly to each other and bordered with narrow, strongly sclerotized zones, The 
closing apparatus of spiracle (Fig. 39. cas) only weakly sclerotized. 

Abdominal spiracles (Fig. 40) very variable, circular, oval or irregular in shape, about 1.4 
times as long as wide. They differ from the thoracic spiracles only in their shape and size. 
Proventwculus (Fig. 45). The morphology of the inner fields and their armature are rather 
ordinary. The armature includes microspinulac, microsciae and well-developed, sclerotized mi- 
croleeth situated mainly one by one on the apices of scale-shaped tubercles with scleritized 
bases. The groups of mierospinulae. microsctae and microteeth form a complicate pattern. Glab¬ 
rous areas are rather broad, additional fields poorly developed. 

The mam diagnostic characters of Paratussa -larvae allowing clearly distinguish them from 
any other known buprcstid-larvac are as follows: episiome (Fig. 32) bearing strong antero-later- 
al projections (Fig. 32, cp) and deep cmarginations between these projections and mandibular 
condy les as well as epistomal sensillae arranged in shape of trapeze (Fig. 32, es); palantinae 
seferites of labrum (Fig. 36) with well-developed, strong sclerotized median branches bearing 
the posterior projections (Fig. 36, mb) and hardly developed, weakly sclerotized lateral branches 
(Fig. 36, lb), medial and lateral branches not jointed each other (the similar situation is found in 
Kisanthobta only - in other buprestoid laxa the lateral branches are developed much better than 
medial ones, jointed to them and bearing posterior projections; the medial branches usually 
weakly sclerotized and without posterior projections); 2 nd segment of antennae with practically 
undeveloped apical cavity (Fig. 35) bearing sensillar organs (Figs 35, bs, ps, sa) on its apex 
which is ameriorly only partly covered with membrana (this condition is characteristic of agriloid 
taxa); spiracles without any trace of inner branched trabeculae, with peritreme bearing a few 
chinked slots arranged nearly parallelly to each other (Figs 39,40) (by their structure, the spira¬ 
cles of Paratassa bear a superficial resemblance to the spiracles of Ptosima (Bily 1972) and 
Thrincopyge (Bily 1986) occupying the intermediate position between those and spiracles of 
general buprestoid type which ss characterized by cancellate peritreme and strongly branched 
inner trabeculae); prothoracic plates incompletely covered with homogenous microtceth (Figs 
41-43) which remains glabrous areas surrounding the grooves and two oblique, variable and 
glabrous areas on prostemal plate (Fig. 43). 

Additional diagnostic characters arc as follows: mandibles with 6 strongly developed teeth on 
the cutting edge (Figs 33, 34), the external surface of labrum and labium which ate mostly 
glabrous (Figs 36, 38) except from narrow strips of microsctae along the anterior margin, the 
pxesence of long bristles on the postmentum (Fig. 38, ps) and the armature of proventriculus 
(Fig 45). 
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Poraiassa oecidentalis sp. n. 

(Figs 1,8. 12,21) 

Diagnosis. One of the largest species of the genus. Blue-grccn species with golden tinge which is 
more distinct on elytra than that on pronocum. It differs from other species of the genus by large, 
nearly parallel body, widely depressed fains (Fig. 1) and first of all by the shape of uedcagus 
(Fig 12). Anterior margin of scute Hum is nearly straight or very slightly incurved, elytra 1.9 



jigs41 45.1-urva nf Parataasa coruebt/amu. 41 larva.dtnsal view (16 9 mm). 42- pronolal groove (jJZ • glabrous wnes. 
m- microtiethcd zoacs)- 4? iKosicrn.il groove (gz- glabrous zones, mz micidccihcd /ones). 44 - lert ambulatory pu<J ol 
Isl abdominal segment, ventral view 45-section of |imvcntn cuius showing different types of its inner armature. 
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times as long as wide with fine but distinct, longitudinal grooves which are hardly visible or 
missing in other species. Ventral side with sparse, white romenlum only on meso- and metasrer- 
num, abdomen without t omen turn only with long, sparse, white pubescence. 

Aeceagus Fig. 12, ovipositor Fig. 21. 

For the differential diagnosis see the key 

Length. 7.0-10.0 mm (holotvpe 8.6 mm), width: 2.2-3.0 mm (hoiotype 2.9 mm). 

Matfksai. examined Hoiotype(male). Morocco, ITi^h Allay Tizi-n-7c&l, 4.-6 v.1995, J. RolCik leg Allotype (I'cmalc) The 
sane dm Paratypcs (21 males, 16 female,) Thesamodata (different collectors: J. RoKik, J Fyman, S. I'okomyi. Maroc, 
Hiuii Allas.TteiJi’Tcsi. 1900m, versantesud, 24 vi 1991,0 Majjnan: leg. 

itylotypc said allolypc deposited in NMPC, paiatypcx in NMPC, coll. Rolfiik, Fyman and Polcomy (Pruguo). Nmluiij 
(Albcrswcilcr) and Muhlc (Munich). 

Bionomv. All specimens were collected by sweeping of Cramhefilifortnis (Drassicaceae) in the 
elevation about 2500 m, larva takes its development in the carrot-like roots of this plant. 

Name derivation. The specific name indicates the most western distribution of the genus. 

Faratassn mcdioai/assica sp. a. 

(Fig. 13) 

Diagnosis. Small and very slender species, very similar to P. occidcniulis sp. n. from which it 
differs, besides smaller and more slender body, by less depressed frons and by somewhat longer 
elytra (2.0 times as long as wide) without any daces of longitudinal grooves. Ventral side quite 
without white tomentum. 

Aedcagus (Fig. 13) with nearly Y-shaped paramo res with straight outer margins (x laterally 
convex pararaeres in P. occidental is sp. n ). Female unknown. 

For rhe differential diagnosis see the key 

Length: 5.0-6.4 mm (hoiotype 5.0 nun), width: 1.7 -2.! mm (hoiotype 1.7 min). 

Mai**ui txamcnfd Hoiotype (male) Morotto. Middle Allas, Azrou, 7. vi. 1995. S Pokorny leg. Para types (.1 male s) The 
same data (J Komsmcr leg.) 

Hoiotype and allotype deposited in NMPC. parntypes in coll. J Ronisaucr (Sturovo. Slovakia). 

Bionomy. Also type specimens of this species were collected by sweeping of Crambe flhformis 
(Rrassicaceac) which is the host plant of this species. 

Namu derivation. The specific name is derived from the locality: the Middle Atlas. 

Purutassa rntfridionalis sp. u. 

(Figs 19, 23) 

Diaunosis. Rather large, golden green species with moderately acumined elytra which are 1.95- 
2.0 times as long as wide. Froav convex, scurellum only very slightly incurved anteriorly. Late¬ 
ral pronotal margins nearly parallel in posterior half, posterior pronotal angles slightly promi¬ 
nent. Ventral side completely covered with white tomentum. 

Aedcagus (Fig. 19) with nearly subparalle! parameres, rather differing from other species of 
the genus. Ovipositor Fig. 23. 

For die diJYerential diagnosis see the key 

Length: 6.5-8.1 mm (hoiotype 6.5 mm), width. 2.1 3.1 nun (hoiotype 2.1 mm). 

Maiikial EXAMjsFn Hoiotype (male) Tassili orient.. Arnguil, 27 avnl 1928, Farsclia. Allotype (female). Tassili ri Ajjor. 
Tamnl, 1700 n. 6 8. v. 1987. M. $koq»ik leg . anLuunacasp Paratype (male). The same data as allotype (F. Navraii] leg.) 
Hoiotype deposited in NMPC, allotype in coll M. Skorpik (ZnojnvoJ.paralypc in coll. F Navritil (Bmo) 
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FV 46 49 Antennal structures 46 Paraiassa coraebi/bmm (Faiimairc). 8 I lili segments of male, inletnal view, -170 
the *amc. female. -200 Ab-Nanularia fo-iM/iivf/riKnull. 7 I Ith segments of male, internal view, *100.40 the same. 




Figs SO S« Antennal structures. 50 AmphcrvmiucyliitdricolHstaU. 6 I III)segments, internal view, '250.51 (hesome. 
6 8th segments, '<5(10 52- Bubbles (7 inconstuns), 8 1 1th segments, internal view. *170. 53 SphenojUera is. sir.) 
glabraui Mcnctriis. 7th segment, internal view. '400 
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Bionomy. Unknown. 

Name derivation. The specific name indicates the most southern distribution of the genus. 

Paratassa aurulenta sp. n. 

(Figs 5, 6, 9, 10, 20, 28) 

Kent mans (1903} mentioned under P. coraebiforwis also „var. aurulenta Tlicry" without any 
comment. Thery (1930) published „var. aurulenta Chobaut" and mentioned that his authorship 
i Kerremans (1903) is wrong. In the collection of MNHN there is a specimen labelled „auru 
ImUx Chobaul" but Chobaut had never described any variety or species in the genus Paratassa. 
Neither Kerremans (1903) nor Thery (1930) described this variety (Thery only indicates the 
locality: Ghardaia) so we suppose it to be a nomen nudum. Because we suppose this form to be 
j distinct species and we have found in various collections several specimens determined as 
.var. aurulenta' 1 with Chobaut, Kerremans or Thery as authors, we preserve the name ,jiuru!cn- 
itf 4 for this r.ew species to avoid any confussion in the future. 

Diagnosis. The largest and most robust species of the genus. Due to its size, bright red-coppery 
colouration and pronotal sculpture there is very easy to recognize this species. Posterior half of 
rrtinolum with fine, grainy sculpture which is somewhat transverse on prescutellar region, An- 
lei.or male tibiae convex on outer margin (Fig. 28) and shorter than tarsi. Ventral side com¬ 
pletely covered with dense, while tomentum. 

Acdeagus Figs 9, 10, ovipositor Fig. 20. 
for the differential diagnosis see the key. 

Lengih: 8 5-12.0 min (holotype 8.5 mm), width: 2.9-3.5 mm (bolotype 2.9 mm) 

M>nn»LKoMype {male), Algeria. Sahara. HI Oolca.29.-30 iv 1987, M. Skorpik leg. Allotype (rcinalc) AI 3 C- 
i4 Itciucr. Paralyses (2 neks, fc females) The same data as holoiypc (I male) Algeria. Renter (t male, 4 females) 
LVurdau, V 1897, A Chobaut {2 females). Ghardaia (I female) Alpena, F.l Golca, 15 km Nord. G Sama Icp., mortc in 
..-l.dta >\iO(4dneia afneana, i:i I9?{«* (3 further very desiroyed females not included ,lDK*r g p;iralyp(i%) 

Holotypc and allotype deposited in NMPC, paralypes in NMPC. ZMAS. MNHN. cull M Skorpik (Zrcjinu) and U 
V«Tr.n: (Ccscna) 

Hhincimv llolotype and one paratype were reared from tlie roots of Launueu arborescent, one 
Xi.-cjypt from Oudneia ajiicana (both Brassicaceae). 

Vamb derivation. The specific name is derived from the Latin adjective aurulentus ~ golden. 


Paratassa tunesiaca sp. n. 

(Figs 2, 18, 26) 

Diagnosis. Short, robust and cylindrical species (Fig. 2). Whole body dark blue green, rather 
matt. I’ro-. meso-, and inctasternum with sparse, white tomentum. abdomen only with small, 
irregular patches of tomentum. Frons flat or slightly convex, elytra 1.7 times as long as wide, 
slightly tapering posteriorly without any traces of longitudinal grooves. Pronotum very- convex, 

: 2 as wide as long, lateral pronotal margins parallel in posterior half (Fig 2). Sculpture of 
posterior half of pronotum consisting of regular, transversely enlarged, deep punctures. 
Aedcagus (Fig. 18) with laterally convex parameres, ovipositor Fig. 26. 

For the differential diagnosis see the key. 

Length: 6.0 7.0 mm (holotypc 6.7 mm), width: 2.3 2.7 mm (holotype 2 4 mm). 
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Material exavonl'j Holotype(mule) Tunisia,TMaoutnc, 25. v 1993, R.NcrgcrLeg. Allotypc{tcm ale).Tunisia, v 1869. 
Paratvpc* {2 males 2 females). Tunisia, Gafta (2 males) S Tuncsia, 3 km sw MannaCa (DabatgohiTgc, Ksour-bdgo), 
Sehmid-I*gfiCf leg.. 19. vi. 1994, Tit-Mat (female). Tunisic.Sfax, vi. 1949, El Djem (female). 

Hololypc and alb4ype<lc|HK]leil in NMPC. pura types in NMPC.. coll Niehuni (Albcrewcilcr) line Magr.aiu (C’CSCTia) 

Hionomv. Unknown. 

Name derivation. The specific name is derived from the country of the origin (Tunisia). 

Paratassa acuminata sp. n. 

(Figs 3, 15, 22) 

Diagnosis. The smallest species of the genus with bronze-green (male) or blue-green (female) 
body. Frenis broadly and shallowly depressed, pronotum parallel-sided in posterior half, its ante¬ 
rior margin widely lobate in the middle (Fig. 3). Pronotum regularly, deeply punctured, 1.35 
times as wide as long. Elytra 1.9 limes as long as wide, slightly wedge-shaped (Fig. 3) with 
nearly indistinct traces of longitudinal grooves. Ventral side with white tomenium which is 
rather sparse on abdominal slemites. 

Aedeagus (Fig. 15) nearly Y-shaped, parameres with nearly straight outer margins, oviposi¬ 
tor Fig 22. 

For the differential diagnosis sec the key. 

Length: 5.0-7.U mm (hololypc 5.7 mm), width: 1.8-2.9 mm (holotype 1.9 mm). 

Matfr:m.»amikh> Holotype (male) Sinai, St. Kathlctm monastery, 22. iv 1964 Allotype (female), fctad. loc no 26, Hoad 
Sc.',. N Anifior, 22 -23 iv 1994, Volkovitsh ct Dolgovskaja leg Paratypcs (2 males., t females). The same locality as holo¬ 
lypc (rude) Israel.Snui. Si* Katarina. 29 vi 1976.0. Melil leg (female) Israel. SNegev, luc iw 6, Har Qucluro. 4 km Sh 
Shiuafou. 4 vn. 1996. Volkovitsh & Dolgovslcaya leg. (male and female). Jordan. 21. vi 1994. Ma an Govern, Ras ar. 

Naqab(icrra)c). 

Holotype deposited in NMPC. allotype m ZMAS, paratypes in NMPC, ZMAS, coll. H. Miihlo (Munich) and M Nieh uis 
(Albcrswcilcr) 

Bionomy. Unknown. 

Name derivation. The specific name is derived from the latin adjective acuminatus ■ tapering 
and indicates the shape of elytra. 


Paratassa aegyptiaca sp. n. 

(Figs 17, 27) 

Diagnosis. Large and robust, dark golden green and matt species. Ventral side with large pat¬ 
ches of white tomentuni which is well-developed mainly on prosternum. Frons slightly convex, 
pronotum very convex, nearly ball-shaped, its lateral margins slightly incurved before posterior 
angles. Pronotal sculpture consisting of deep, transversely enlarged punctures which form dis¬ 
tinct transverse wrinkles between prescutellar region and posterior angles. Elytra short, only 1.7 
times as long as w ide, gradually tapering from humeri to apex without any traces of longitudinal 
grooves. 

Aedeagus (Fig. 17) V-shaped, parameres with straight outer margins, ovipositor Fig. 27. 
For the differential diagnosis see the key. 

Length: 7.3-9.0 mm (holotype 7.3 mm), width: 2.6 3.5 mm (holotype 2.6 mm). 

MAtERiALexAMiNEP Holotype (male) Acgypt v. Hcluan, H Rollc Berlin W leg. Allotype (female) Acgypt. Cairo Paratypcs 
(I male, l female). Egyptc.coll Allien. Jcbcl Asfar.27 v 1937(female). Acgypt,Kairo(male). 

Holotype and allotype deposited in NMPC, paratypes in NMPC and ZMAS. 
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Bionomy. Unknown 

Name derivation .The specific name is denved from the couiiiiy of the origin (Egypt) 


Paraiassa urabica sp. n. 

(fig. 16 ) 

Diagnosis. Medium-sized, blue-green and lustrous species, resembling by its body-shape 
P acuminata sp.n. From which it differs by slightly bell shaped pronotum which bears short- 
transverse wrinkles on prescutellar part and by the form of male genitalia. Ventral side com¬ 
pletely covered by -sparse, homogenous, white tomentiun. 

Aedeagus (Fig. 16) V-shapcd, resembling rhat of P. acgyptiaca sp. n. 
l or the differential diagnosis see the key. 

Length: 6.5 mm, width: 2.4 mm. 

Mai ikial LXAVfNiu Hyl-iiypc (male), fcl Hauta (Saudi Arabia) 

HoJoiypc deposited in NMPC 

Bionomy. Unknown. 

Female. Unknown. 

Name derivation. The specific name is derived from the country of origin (Arabia). 

Paraiassa orientals sp. n. 

(Figs 4, 14.24,29) 

Diagnosis. Medium-sized, subparallel, matt and bluc-grcen species with golden lustre (Fig.4). 
Ventral side completely covered with white, rather sparse toxnentum. By its body-shape and 
colouration it resembles P medioailassica sp. n. from which it differs by fiat frons. anteriorly 
less rounded pronotum with posteriorly slightly diverging lateral margins, simple pronotal punc¬ 
tuation and by different form of male genitalia. 

Aedeagus (Fig.14) short, nearly Y-shaped, parameres with convex outer margins, ovipositor 

Fig.24. 

For the differential diagnosis see the key. 

Length: 6.5-8.2 mm (holotype 7.2 mm), width: 1.9-2.8 mm (holotype 2.3 mm). 

Holotypc (male) SW Iran. Mollasani. 45 km NW Ahwaz. 13 - 14 vi 1977. loc no 288. Exp Nal Mus Praha Allotype 
(female) ibcsamcdala Paiatypcs() ma-cs. I female) thesamedata(3males) Iran. Ahwaz'Ramshir, 100m, 11 iv 1978, 
Kctssingcr leg (female). 

rtoltflype and alloiypc deposited ir. NMPC. paiatypcs in NMPC and coll. H MOhlc (Munich) 

Hiomomy. All specimens collected by the expedition of the National Museum Praha were taken 
fioin Diplotaxis bar a. 

Name: uprivation. The specific name indicates die most eastern distribution of the genus. 

Noi l. This species was erroneously treated as P coraebifomis (Fainnaire) by Bily (1983). 
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Abstract The larva of Schizogeiuus lineolatus Say. 182}. the fn»tof the genus Schnuggnius Pulleys, IV,46 is 
described and I lie main character slates are illustrated The larva o ( 'Sch izogt vrjtty differ from those ofC/i'Vta Latrcillc, 
1802 und Dyschtnus Bonclli, 1810. (he two ether genera ofClivrmm with described larvae, by the presence of a 
small apical process on each utogorophu s, by toe ptC3cncc of ex 0 incised claws, and by the presence of an hyaline 
Structure on each claw A key to the larvae of the three genera ofClivuum is provided 

Larval description, key, Carabidae, C\iviBini,.S<-fcic'igrn<uv, Nearctic region 


INTRODUCTION 

The gtc.\xsSchizogenius Putzeys, 1846 belongs to the Iribe Clivsnini. It is distributed frum southern 
Canada south to central Argentina, with one species, known only from the holotype. found m the 
Fijt Islands (Baehr 1983). Most species live along rtvers or streams on barren gravel or on sand 
W hitehead (1972) revised the North American fauna and treated many of the South American 
species. The author recognized then two subgenera: Genioschizus Whitehead, 1972 with 10 
species and Schizogenius s.str. with about 65 species. Later, Whitehead & Reiebardt (1977) 
reclassified Listropus Putzeys, 1863, until now treated as a valid genus, as a subgenus of SWrfeo- 
genius. As pointed out by Whitehead {1966), Schizogenius is closely related to the genus Hulo- 
cor/zrt Ailuaud, 1919, which occurs on various islands m the western part of the Indian Ocean 
and llie southern part of the Red Sea (Busilewsky 1973), und in the West Indies, Mexico (Yu¬ 
catan .Peninsula), and southern Florida (Whitehead 1969). 

Larvae of Schizogenius are unknown. The purpose of this paper is to describe the larva of.? 
lineolatus and point out its mam characteristics. 

MATERIAL AND METHODS 

The study is based on examination of 7 L, reared from eggs laid by adults collected at Cup-Rouge, Quebec, ard from 12 
larvae collected in the field by the author from the following localities CANADA Qitfbcc- Abcrcom. BromcC D , I VII 1981 
(II.,).9 Vlf 1987 (21., Cap- Rouge. Ouebue C D ,27 Vf 1983.(41.,). Sr Augustin, PortncufC D ,4 V(ll 198} (’I- 
Rigdud. Vaudmul C L). 14 VI 1976 (1 [.,) AJI specimens me deposited m the Canadian National Collection of Insects. 
Oaawa 

Twol. andthrcel.. .wereclearedinhot 10%KOU, impregnated with glycerine(seeGoulet 19T7), slide-mounted m 
gJyce/Jim. and studied under an interference emitrast micrescxipe at ! DO 4D0 V Three L, and one L ; , were cnlieal-poinl- 
dnoi using COj. mounted with tloublc-sided tape on SEM ships, amt coated wiih gold They were observed with a 7 aiss 
9*0A DSW scar,rung electron microscope ut m acccJjrau:i£ voltage of !<> k\ Other larvae were observed w.clcuied order 
asicico microscope 

Notation of piimary setae and pores follows that of Boustfuet & Goulet (1984), notation of secondary setae follows that 

ofBousquci (1985) 
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Larva of Schtzogenius lineolaius Say, 1823 

Rfcmnition. The larva of Schizogenius differs from those of C.livina Latrcille, 1802 and Dys- 
chirius UoxieJb. 1810 by the presence of a small apical process on the urogomphus, by the 
presence of two incised claws, and by ihc presence of an hyaline structure on each claw. 

Description 

First, instar 

Measurement. Width of cephalic capsule: 0.33 0.35 mm (n~3). 

Color. Cephalic capsule yellow to brownish yellow; antennae, mandibles, and maxillae some¬ 
what brownish; abdomen, including urogomphi, pale yellow. 

Chaftotaxy. Seta PR.on frentale relatively long; setae PR,. FK (v and FR*subequal m length, 
about 0.5* length of FR-; setae PA., and PA S on paneiulc subequal in length, about 0.4—0.5* 
length of PA r ; seta PA, posterior to level ofPA v ; pore MN*on mandible about same level as MN,; 
gMX on stipes with about 15 setae; length ofsela MX, about 0.6* that of MX«; seta MX* short, 
not or barely exceeding extremity of lacinia. located at basis of lacinia. Setae PR 2 , PR,, PRjj, and 
PR w on pronotutn relatively long, as long as PR,; length ofsela Mb,,, on meso- and metanota 
0.8-1 0* that of ME*; length of ME,, 0.7-0.8* that of ME^. Seta TE* on tergites subequal in 
length to TEj. length of seta TE,, 0.6 0.8* that of TE, 0 ; length of seta UR, on tergtte 9 about 
0.4-0.6* that of UR ? ; urogomphi with 5 long setae (URj-UR*) (Fig. 5). Inner stemile with one 
additional seta, beta TA : on tarsus dose to TA^and TA 7 . 

MiCROsttuiJTURt*. I lead without distinct pattern of microsculpture. Pronolum without mtcrosculp- 
tuie. Meso- and metanota with weak, inultipouitcd microsculpture over antenor fourth of pos- 
lerodtscal area. Tergitcs 1-8 with weak, mostly multipomted microsculpturc over most of pos 
terodiscal area. Vergite 9 with pointed, in part multipoinied, microseulplurc. Urogomphi with 
wart-like microsculpture. Pygtdium with wart-like microsculpture. 

Head. Cephalic capsule subquadrate. without basal constriction (Fig. I). Nasals (Fig. 2) slightly- 
protruding. its apical margin more or less truncate, without any projections or protuberances; 
egg-bursters consisting of 2-4 microspinulae transversally arranged on each side at base of 
frontale; frontal suture sinuate in posterior half; coronal suture relatively long, subequal in 
length to antenncmcre 4. Parietale with one ocellus on each side (Fig. 9) (see ..Remarks*' sec¬ 
tion); cervical groove present, extending laterally up to level of seta PA| ? . Length of antenno- 
mere 1 about 1.4* that of antennomeres 2 and 4, and about 0.7* that of antennomere 3; seaso¬ 
nal appendage on antennomere 3 somewhat elongate. Mandible falciform; peniedius present, 
uni setose (Fig. 8); retinaculum simple, with posterior edge smooth; terebra with medial margin 
finely serrulate (Fig 7). Maxdla (Fig. 3) with stipes about 2 5* longer than wide, without dis¬ 
tinct membranous notch laterally or ventrally, lacinia distinct, consisting of small, acuminate 
cone; length of galeomerc I about 0.8* that of galeomere 2, length of maxillary palpomere 2 
about 2.2 * that of palpomere 3, about 1.2* that of palpomere 4. Prementum (Fig. 4) without 
ligula; length of labial palpomere I about 1.4* that of palpomere 2. 

TitORAX. Nota! carina present. 

Abdomfst Tergal carina present, not extended laterally. Urogomphi fixed, not segmented, rela¬ 
tively long, more or less parallel, with small, perpendicular process near apex (Figs 5, 10). 
Pygidium elongate, subequal in length to urogomphi (Fig. 3). 

Legs. Tibia shorter than tarsus. Pretarsus with 2 claws, subequal in length, each with indenta¬ 
tion near middle bearing elongate, hyaline structure (Fig. 11). 
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Figs 7-| l. Schi-ogeniusHneohuus Say. 7 - icrchra and retinaculum of Ictl mandible (doisal \ iesv), L ; : 8-pcntcflluso! right 
mandible (liniMil view), I. 9 - ocular area, right side (dorsal view), I. 10 extremity of light urogomplms (oblique dorsal 
view). L|. 11 -claws of left middle leg (lateral view). I 
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Second and ihird inslurs 

Measurement Width of cephalic capsule 0 54-0 58 mm (n=6), 0 68-0 70 mm (n=*2) 

OiJ-OR Cephalic capsule yellow to brownish yellow, antennae, mandibles, and maxillae some¬ 
what brownish, abdomen, including urogomphi, yellow to brownish yellow 
Chaptotaxy Frontale without secondary' setae Panctalc with several secondary setae on lateral 
parts Mandibles and antennae without secondary setae Stipes with one secondary, small seta 
posterior to MX-, length of MX<0 6-0 8* that of MX?, seta MX*.short, 0 2-0 ?x length of MX,, 
located at basis of lacuna, gMX with about 15 setae Preinenium with 4 5 secondary setae 
laterally Pro-, meso and metanota with numerous secondary setae Tergites 1 8 with numerous 
secondary setae Length of seia UR, on tergitc 9 about 0 4* that of UR., urogomphus (Fig 6) 
with 9 long setae, including 4 secondary ones (URa UR t ), and several small ones, seta UR* 
smaller than UR B , UR,, and UK,, somewhat spine-like Median, inner, and outer stemites, hypo- 
pJeunlc and epipleunte on abdominal segments 1-7 with several secondary setae Pygidiurn 
with several secondary' setae Femur with one pair of secondary, spine like setae on posterior 
side, tibia and tarsus without secondary setae 

Microsculptl’re Frontale without microsculpture, panetale dorsobasally with small patch on 
each side of irregular. somewhat transverse microsculpture Pronotum without microsculpture 
Meso- and metanota with pointed microseulpturc mainly on lateral parts Tergites 1-8 with 
pointed and multipomted microsculpture over posterodisca! area Urogomph: with sparse, wart- 
like microseulpturc on basal half Pygtdium with multipomted (basal half) and wart-like micro- 
sculpturc 

Head Nasale slightly protruding, its apical margin more or less truncate to slightly rounded, 
frontal suture sinuate m posterior half, coronal suture relatively long, slightly longer than an- 
tennomere 4 Porietale with one ocellus on each side (see ..Remarks' 1 section), with two longitu¬ 
dinal sulci on each side, one ventrad, one laterad running from level of PA,; to level of PA,, 
cervical groove present, extending laterovenrrally up to level of seta PAu Length of antenrto- 
mcrc 1 0 8-0 9* that of antennomcre 2, 0 6-0 7* that of antennomcrc 3, and I 0-1 2* that of 
anlcnnomcre 4, sensorial appendage on antennomere 3 somewhat elongate Mandible falci¬ 
form, penicillus present, unisetose, retinaculum simple, with posterior edge smooth, terebra 
with medial margin finely serrulate (more or less abraded on basal half in specimens studied) 
Maxilla with stipes 4 4 4 7* longer than wide, without distinct membranous notch laterally or 
ventrally. lacinia distinct, consisting of small, acuminate cone, length of galeomere I about 
0 9* that of galeomere 2, length of maxillary palpomere 2 about 3 0* that of palpomcre 3, about 
1 8* that of palpomere 4 PTemcntum (Fig 4) without hgula, length of labial palpomere 1 about 
I 5* that of palpomere 2 
Thorax Notal carma present 

Abdomen Tergal carma present, not extended laterally Urogomphi (Fig 6) fixed, not segment¬ 
ed, relatively long, slightly convergent in apical half, with small, perpendicular process at apex 
Pygidiurn elongate, subequal in length to urogomphi 

L+us I ibia shorter than tarsus Pretarsus with 2 claws, subequal in length, each with indenta¬ 
tion near middle bearing elongate, hyaline structure 

Remarks ft is not clear whether or not the ocellus is functional I have not observed any pigment 
spot in the ocular area under die stereo nucroscope, using uncleared specimens 
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DISCUSSION 


lhe tribe Clivinini includes about 70 genera in the World. In addition to Schizogcnius, larvae 
are known for only three genera, namely Halncoryza (Vinson 1956), C/ivirta (B0ving 1911; van 
J-mdeo 1942; Sharova, 1958, 1964; Luff 1978; Hu/ka 1978; Van*k 1984, Arndt 1991; Luff 
1993), and Dyschirius (van limden 1942; Sharova, 1958, 1964; Luff 1978; Ilurka 1978; Arndt 
1991; Luff 1993). Unfortunately, the description by Vinson (1956) of Halocoryza jeanneli Vin¬ 
son, 1956 (- 11. maindrum Alluaud, 1919) is short, superficial, and does not allow comparison. 

Reichardt (1977) recognized six subtribes within Scantini (sensti laio): Pasimachtna, Scstrt- 
tma, Forcipalorina, Dyschiiiica, Clivimna, and Salcediina. Some recent authors, such as Erwin 
( 1991 1 and Botrsqucr & Larochellc (1993), prefer to recognize two distinct rnbes, Scantini (in 
eluding Pasimaehina) and Clivinini (including Foreipatorina. Dysehiriina, and Salcediina). 
Schizogenius and Clivina belong to the subtribe Clivinina. Larvae of both genera have reduced 
number of ocelli, a cervical groove on the parietale, and a unisetose penicillus. 'Hiese characier 
states ate likely apomorphtc lor the Scaritini-Clivinini lineage. However, they occur ir. oilier, 
unrelated groups of Carabidae, and could be subject to convergence. Dyschirius and Clivina 
share the presence of a single tarsal claw, an apomorphie state that also occurs in a few other 
groups, such as Broscmi, Bembidiini, Pogonini, and Trechini. At this time, little could be said 
about the classification of the Clivinini using larval characters However, based on character 
stales found in the three known genera, larval characters eould be useful in an attempt at the 
classification and phylogenv of members of Clivinini. 

A key to larvae of the three genera of Clivinini follows: 

I. Cervical groove absent. Perictnle with 6 ocelli on each side, lacinia absent Penicillus pturi«tosc. Urogotnphi shorter 
thsnpygiitinrn. . ..... . ... .. OyreAinurBoiicIh 

- Cervical groove present, extended latcrovcninlly. Punctate ai most with one occliu* on each side. Lae mi a present as 

small, acuminate cone Pcnicillus unisetose Urogomphiaslongaspygidium ....2 

2 Pretarsus with one simple claw Urogomphus without apical process. Ligula present. . ChunaLatrcilIc 

- Pretarsuswiih2inciscdciaws Urogomphus with perpendicular apical process. Ligula absent ... Sc-Axog&uusPviays 

CONCLUDING REMARKS 

The tribe Clivinini is a good example of how poorly known carabid larvae are. The group in¬ 
cludes about 70 genera and yet larvae of only three of them have been adequately described. 1 
hope this small contribution will stimulate others to rear, collect, and study ciivintne larvae, so 
that eventually enough information will be available to lest the current classification of Clivini¬ 
ni. 
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BURKHARDTF (cd I Mik.roblolo){ische Dtignostlk Stuttgart-New York Georg Thitmc Vcrlag, 1992. 831 pp Formal 
190«2"0 nm, hardcover, price DM 198 00. ISBN 3-I3-7436GKX 

The editor is professor emeritus at the Regional Institute of 1’ublic Health (Landc5uniersuehung5ar.it) in Erlangen This 
volume is organized into nine pans compiled by 58 experts, mostly university professors from western federal Mates of 
Germarv, further Or. from Denmark. Lichtenstein and Switzerland Basic concepts of thi> book follow previous edition in 
1974 on ehmcal muiybiolngy winch again was pioccdcd by three editions dealmg with bacteriology and serology Assisted 
in the preface, during Lie period which has elapsed since the publication ol the last edition, microbiological diagnostics has 
undergone remarkable developments and found us way in many branches of medicine and biological sciences Mary new 
species of microorganisms have emerged as pathogenic agents Other organisms became opportunistic pathogens m nmiio- 
nocomproinscd patients Many new laboratory procedural have been adopted including 1)N A and 'R.NA probes and dec - 
tromc data processing High level of Hus publication has been maintained by lavorablc choice ofcontmumg contributors 
Port I provide* a general overview ct the importance of pathogenic microorganisms for the human health Described here 
arc collection, sending. disposal and evaluation of materials to be examined blood, cerebrospinal fluid and CNS tissues, 
ocular fluids and tissues, miscellaneous exsudates, secretions and fluids from organs and body cavities, sputum, pus, skin 
luurs and nails, untie, faeces am other materials 

Port 2 deals with the bacteriology I* 15 the most extensive part embracing 270 pages or approximately one third of the 
content* Listed nctearc 29 nacicnal families, genera or species including the Streptoeoccaccac, Micrncoccaccao, Ncisse- 
naccac, gram negative rnds.pailiogixic vibrios. Fntcrobactcnaceac with 18 genera of medical imparlance, layponelluecae 
with 29 species, Bnu eila an dRortirtrUa, PiijteurellacciR-. slowly growing gram negative rods, anaerobic bacteria, eloslridi.. 
and eorynebaciena. Bacillacnae. pathogenic aerobic aetmomyectes, mycobacteria, spiroehactcs. niyeoplasms and other bac¬ 
terial groups Particular groups ofbactcna have been featured from the viewpoint ofcollcamg and disposal of marauds to be 
examined, microscopic identification, cultural, biochemical and chromatographic methods, antigen and toxin production, 
serological tests and other laboratory procedures Tests for resistance to antibiotics and oilier antibacterial drugs arc also 
looked at here 

Pail j i* concerned with the virology Discussed here ate gcncrul biology und sli tcture of viruses, multiplication mtho 
Post cell and ImnsmissKiu A renew of particular vuul groups follow the enteroviruses, orlhoviruscs. paramyxoviruses 
orthomyxoviruses. toga viruses, bunya viruses and other groups The diagnostics includes cultivation and identification of 
Vituses and antibody tests, also the modem ones - immunoWotting, DNA probes and the polymerase chain reaction 

Part 4 is devoted to the mycology Described here arc the dermatophytes, a large group of fungi, most of them belonging 
to the genera Fpttlermifdyian. Mnfnporum*nii Trichophyton Furthuron the the zygomycetes, hyalohyphomyeclcs and 
phacoliyphoinycetcs with 38 genera, end Wastomycctcs with 12 genera Tlicsc pathogenic tungi cause diseases ofthc skin 
and mucous membranes Ihrrorphic ftmgi (gcr.cra Blastomyces, Paracoccidioides, Hisioplasma, Coccidundes, Sporothnx) 
arc presented here as causative agents of systemic mycoses This part is concluded with » glossary el mvcological terms 
Part 5 is intended to give an introduction to laboratory methods for identification of three groups of protozoic parasites 
mid belnualh* • Protozoans nccutnng »n faeces. urine and vaginal scout tons, as urc enteric amoebae and flugctlrlcs. vagi 
ra. tnchcxcnuds. intestinal aporozoans and the abate Balantidium colt Among helminths there are some tlukes, tapeworm 
and roundworm species 2 Among blood and tissuc-dvclhng parasites listed arc the malarial piasmodia, trypanosomes, 
habesiac :ir.d filarial nematodes 3 Lcishmamac. pneumocyscs, toxoplasms, free-living amoebae, filanal worms, echmev 
cocci, toxocara and oilier helminths are described here as tissue parasites 

Part 6 focuses on immunology considering miscellaneous factors of nonspecific and specific defense mechanisms and 
antibody tests Concluding two parts provide insights into the general laboratory organization, elementary microscopy and 
special procedures when dcsnbmg the preparation of culture media, biochemical analyses of microorganisms, biological 
Staining. rapid and automatized techniques, antigen identification, testing of drugs, microhiological aspects ofliospital hy¬ 
giene. some moloculur tuology methods, preparation uf diagnostic sera and vaccines. :md some mathematical mcihods In an 
annex laboratory safety' precautions, important reagents, indicators and solutions, and useful adresses are given 

This volume is extensively illustrated by 236 ptctonal groups composed of 354 partly coloured figures presenting sche¬ 
matic biu: drawings diagrams, macropbotographs of miscellaneous bacterial colonics, light and election nv crop-holographs 
and schemes of laboratory proceduics Moreover, there am 192 tabular reviews of microorganisms, identification keys, 
syndromes uixl cboicnl pictures, and epidemiological data As reference material, thisuttractively produced b«*ok will also be 
of extraordinary use Jbr biologist,', microbiologists, parasitologists, epidemiologists arid immunologists oJ various profile) 
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Abstract Two habitats of the Marano lagoon (north Italy) were sampled by means of pitfall trails io study die carabid 
hectic species hamotircd by a reed and a shelf sue The analysis ofdaia showed that Two carabid j’lWuptng.sclHiaeten/e 
the samples! sites The reed community is die more species rich, with sets of spec ics showing heterogeneous ecological 
requirements The shelf group mg t> very poor ir, species, but it harbours only species tied to brackish environments 
Difference* between the two carabid groupings were also revealed in the period ofactivity of the species, showing the 
reed pheno^ram an autumn peak and the shelf assemblage a dominance of spring activity 

Assemhlagas. marsh, soil salinity, flood lidr, human disturbance, Coltoptero, Carabidae, Paine*retie Region 

INTRODUCTION 

The investigation of the carabid groupings of humid environments is quite difficult to be pei - 
formctl hecau.se of Ihc great diversity of ecological niches charactering these habitats This 
holds true mainly tor lagoons, where freshwater one seashore ecosystems arc strictly in contact. 

General topics on carabid assemblages in marine littoral zones has been outlined firstly by 
Verdter & Quizel (1951), while Thiele (1977) gives ti short synthesis for freshwater. A lot of 
works, carried on in many European countries, followed these studies (e. g.: Heydemanti 1962, 
Obncl 1972). In Italy, the Venice lagoon got more attention than the Marano one (see Ratti, 
1979, 1981, 1983). So. we gathered here original data collected in the years 1984/85 for a 
conrribution to the knowledge of carabid groupings of the latter brackish water environment, not 
only from the fuunistic point of view, but also from the ecological one. 

We are honoured to give this contribution for the „l ; cstschnft“ of Prof. Karel Hurka, to whom 
this paper is dedicated. 


MATERIAL AND METHODS 

The Marano Lagoon is near the Town ofCrado. in the northern coast of the Adriatic sea Two sample siTca, a teody habitat and 
a shelf island, were chosen along its inland border, I kin apart from the sea (Figs I and 2) 

I he reedy sample site was a small island very close <o ihe dry land, joined 10 if by manmade reed covered small bridges, 
rising almost I m above water level, and u was often inundated. It was colonized. nuinJy by Phraj{imie\ {&>%) one other 
bushy plants, growing on silty or muddy soil 

The shelf sample site was a smaller island rising 20 30 em above water level, and very often inundated accoidingUi the 
floodude It was covered for die 40 l Jo by bushy and grass vegetation, that grew on sand-muddy soil saturated by water lor (Sac 
most part of Uk year This site was periodically disturbed by dumping of dredged sediments to clean the adjacent sfcipchan* 
nd. 

Sam pi is were collected by means ofpi? fall trap*. i o.. plastic vessels (9 cm mouth diameter, 7.5 cm base diameter, 11 cm 
depth) containing ZiKkc of unatuac ting-preserving mixture of wine vinegar with 5% formal :n Imps were placed :n number 
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of five per site arte emptied monthly Irora May 1984 to Jmiuuiy 1985. 'Hie collodions in each sample site were quantified as 
annual Activity Density (aAD) a& follows: 

a AD - lot a I spe cimens captured 
US 

where US= Z | traps«days.'101 j 


v.-ith m number of sampling periods in each site during the year. 

RESULTS 

Analysis and rearrangements of data are summarized in Tab. 1, in which information on some 
biological features of the collected species is also given. As it is dearly shown by the table, two 
groups of species, differing both under the qualitative {species composition) and quantitative 
(annua) Activity Density) point of view, characterize the sampled sites. 

Only four species are present in both si'es. The presence among them ofPterostichus mclanarius 
with very low a AD in shelf site, but not in reed site, where only one species is more abundant 
than it, is probably due to the wider habitat affinity of this eurytopic, manmade habitat tied 
beetle. Dicheirotrichus obsoletiis behaves in the opposite way, being the dominant species in 
shelf site, but showing very low aAD in reed site. Bembidion tricolor and Agonum duftschmidi 
has low aAD in the Two sites. Among these four species it is likely that B. tricolor and D. 
obsoletus affect only in a marginal way the carabid assemblages of inland reedy habitats because 
of their ecological preference (halobiont species). 

From the known literature (in particular, Brandmayr & Seriani 1981, Contarini & Garagnani 
1981. Ratti 1979. 1981. 1983, 1984, 1986) we took the informations for Tab. 2, where a descrip¬ 
tion of the two carabid groupings is synthesized by means of ecological and biogeographical 
features of the collected species. 
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Considering the haluphily as an index of the Jink*' with marine environment, the halophi- 
loujs and halobiont species account for !9% of the collected species in the reed site, while for 
(2% in the shelf site. This difference is more evident if wc focus on dominance of these species, 
that in the reed site accounts for only 1.9% of the collected individuals (listed as 2.0% ir. Table 
2). while in the shelf site it accounts for nearly all (98%) of the individuals. These figures give 
evidence fora difference between the carabid groupings owed to different habitat affinity of the 
species composing them. 



Fig. 2. Samplcsilc localion. The shipway near ihc shelf silc is man-made. 


To generalize, in the shelf site there are mainly species tied to brackish environment, directly 
affected by the sea influence (the sole halobionts account for 50% of the species), and they are 
also the dominant species. The reed site harbours a group of species almost indifferent to soil 
salinity and with wider ecological tolerance, together with hydrophilous species living along the 
rivers that play a fundamental role within the lagoon system. 

In Tab. 2 Ihc species chorology has been grouped into two categories, i. c., species with 
distribution limited to the Mediterranean area, and species with European or wider distribution. 
No endemic (Italian peninsula-) species were collected. In the reed site wide chuTology prevails 
as much for number of species (73%) as for their dominance (98% of the collected individuals); 
while Mediterranean chorology accounts only for 27% of species, with 2% of dominance. In the 
shelf site, the 62.5% of the spe cies has wide distribution, but it corresponds only to 2% of the 
collected individuals. Iliree species (37.5%) showed Mediterranean distribution, but they ac¬ 
counted for the majority of the individuals (98% dominance). 
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Tab I Sampling results famed and shelf Species f2rd column) arc Rouped according coicirccolcircaI requirements, i 
e the hubitais in which ii is more usual to fitHUhemf 1st column) The firth column shows tbe ecological preferences of the 
species as follows, e * curyvalent.hygi = hygtOphiJous, mud ■ muddy soil; Icr = Ihenoophilous; xer xCropbilous, hello 
h;!K>pilous; rtuloph - halophilous; he lob _ Imlobicnt. pv = psqirinvcphilous. Brackets arc used m ease ol'weak preference 
The last c olumn shows the chorology of the species as follows, ll 1= European species in the widest sense, where capital 
letter means cardinal point, m - restricted to the Mediterranean basin, IV « Eurasia tie, Lurosihcrian; V ■ palcarcnc, ho lares ic 
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DISCUSSION 

By the help of literature information, and on the basis of our knowledge, five sets of the sampled 
species have been proposed in Tab. I. 

in the reed site a group of six species is tied to the agricultural landscape, from where they 
spread. They all have a wide ecological tolerance, that facilitate the colonization of several 
humid habitats. Three species show the maximum aAD, i. e , Pterosrichus melanarius, P. niger 
and Carabus gramdatus. It is likely that they come from the surrounding fields, but probably 
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Tab. 2 Importance of the huk>frcfernicc and mediterranean distribution in percentage of species and individuals in the rced 
and shelf sites 



Rev] she 
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2% 
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they also irJiabited the now disappeared ancient lowland forests. Clivina fossor and Agonum 
dufischmidi are tied to field and to open-structure vegetation habitals, but they are also well 
adapted to the riverside environments or water meadow-forests (especially the latter). 

The second and third set of species seem to he favoured by the microclimatic conditions that 
characterize different part of the year. 

In the second set we have grouped the species known for their hygrophily, like Pterostichus 
vernal is, Drypta dentata anti Hembidion quadrinuiculanm. In the lagoon they find satisfying 
conditions for their ecological requirements, being it a place in which deposition of slime and 
clay takes place, with the consequent formation of fine texture soils. They are active mainly in 
spring and at the beginning of the summer (sec Fig. 3), then, when during the summer the 
temperature rises aad ground water decreases, it is likely that they migrate in areas fulfilling 
their ecological needs. 

The areas more elevated over the ground water level and with scarce vegetation cover are 
characterized by summer aridity. This probably explain the presence of the thermophilous and 
xeropbilous species in the third set. i. e., Harp ulus rufipes, H rubripes and Calathus cincfus, 
that are active from august to September (see the phenogram of H. rufipes in Fig. 3). 



Fig 3. The activity period of P/erosIrchu ? vernuii s Panzer and tiarpaius rufipes Dc Gccr, that have different ecological 
preferences, minors Ihc seasonal variation in the reed site. 


359 






The second and third species sets mirror the seasonal variation of die main abiotic factors, 
temperature and humidity, under the phonological point of view also, being the second a set of 
spring breeders, and the third a set of autumn breeders. 

The rarefaction of vegetation cover together with soil water stoiage, give an explanation to 
presence on ihe lagoon hanks of heliophilous species as Harpalus luteicornis, Cicindela ger¬ 
man icit and Bembidiun quadrimaculatum, that are found in wood clearings or in vegetation-less 
open land, with clayey or fine-grained soil (sec tabic I). 

The species of the sixth set arc more strictly lied to seashore or to salinity, that is the factor 
conditioning the presence of these species in the inland. The set of die shelf site is not so hete¬ 
rogeneous as for the reed site, being formed almost entirely by flying halo-requiring species, 
coming from coast environments. Ihe shelf site gives favourable conditions particularly to Dichei- 
ronichus ohsolctus, sporadically found also in the reed site, and Pogonus riparius, exclusively 
found in die shelf site. The only not halo-requiring species found in the shcl f site are P. melanarius 
and A go mm duftschmidi, captured there during their seasonal peak of activity. The shelf envi- 
ronmems show a particular lagoon feature, in which the species grouping is strongly affected by 
soil salinity and warmhurnid microclimatic conditions. It is to he noted the instability of this 
carabid grouping, owed to the floodiide that frequently cause a complete abandonment of the 
colonized shelves. 

The difference between reed and shelf carabid groupings is evident taking into account afso 
the carabid seasonal activity in the sites (see Fig. 4). 

The phenogram for the reed site is mainly depending on the activity of P. r.iger and P 
melanarius , autumn breeders, accounting for the 79% of the captured individuals. The other 
species have low aAD, Ihcy are mainly spring breeders, as Carabus granuiaiits, that for a large 
part is responsible for the second peak in the phenogram of Fig. 4. 

Summer seems to be the unfavourable season for the shelf site. The peak of carabid activity is 
in spring, when the emerging of the adults of the dominant species takes places. During the 



g. 4.C»!ubi<3 sct&ooitl activity in the sampled sites. 
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summer the low and scattered vegetation is insufficient to regulate the microclimate draught 
aud high temperature. Only in die autumn a second peak takes places, hut the carabid activity is 
hampered by the ground water rise, as a consequence of the increased river flow typical for this 
season. 

The presence of Platynus scrobicuhtus, species of the upland forests, and of P strenuus , 
montane species tied to humid broadleaf woods, is probably due to accidental river download¬ 
ing, as suggested by Ratti (1986) for the Venice lagoon (last species group in Tabic I). 

CONCLUSIONS 

The sampled sites harbour two different carabid groupings, as it has been found by the qualita¬ 
tive and the quantitative data (aAD, chorology, phenology) analysis. It could be suggested that 
their species composition is at widcscale affected by the oceamc/eontinental features of the cli¬ 
mate. while at the niche level a fundamental role is played by soil salinity. 

'I he reed site, and probably all the inland banks of the lagoon, harbours a group of species 
that scans to be the result of an ..intersection 1 ' among different sets of species coming from the 
environments surrounding the lagoon. The species of wetmeadow forests, dwelling also in the 
fields, showed to be the dominant or abundant species in the reed site, they play the role of 
historical indicators (Hrandmayr & Pizzolotto 3988, Pizzolotto & Brandmayr 1990), inherited 
from the ancient lowland landscape, n ow disappeared as a consequence of the agricultural 
exploitation. Anyway, some species more typical of reed swamps could'nt have been captured by 
pitfalls. 

The shelf site carabid grouping is the only harbouring typical species of the marshy and 
btackish biotopes. The main ecological factors influencing this environment are the temperate 
climate, with strong sun influence, and the flood tide. The absence of species as Ciandela 
insignata (Latreillc et Dejean, 1822) and Clivina ypsilon (Dejean, 1831) and perhaps of other 
Dicheirotrichus Duval, 1857 spp. should be interpreted as the consequence of a strong anthropic 
disturbance (sediment dumping). This species grouping is to be related to the first steps of the 
shelf colonization 

It is likely that almost the same species, with similar quantitative relationships, be present in 
lagoon shelf environments, as general feature of them. If we consider a carabid community as an 
assemblage of species definable on a faunistic (list of species) and statistical (the ..weight" of 
each species) basis, correlated with definite bioclimatic factors (Pizzolotto 1994), then we can 
say that data from the shelf site give a picture of some important features characterizing the 
carabid community(ies) of shelf environments, where Dicheirotrichus obsoletus and Pogonus 
ripartus are the leading species. 
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Abstr act Adults and InrvacofOnjBukr meridionalLfDcjc/Ui, 1825 were collected throughout the year with corrugated 
eartlttOlinl ..tiypping-hands" on fimc-tnxs {'/ilia plalyphytfas) at Sassan (Sardinia. Italy). The larval and pupalChiimcters 
of thts inink-Cwclling, undercanopy species are described and discussed Its life cycle displays a summer breeder 
element. Its prey is identified as Lcpidopicre larvae from Use Pyrabdac end Occophoridac families. 

Prc-imaginal stage*, life history', Cokoplera, Carabidae, Dromiini. Dromlus meridionalis, Palaearctk region 

INTRODUCTION 

Many Carahidae species are currently described as ..arboreal 1 * beetles, often trunk-dwelling, 
undercanopy or canopy specialists, in tropica! forests (Erwin 1979a), whereas in the temperate 
regions of the Uolarctics Carabidae are normally identified as true ..ground-beetles'* (Laufkdfer 
- running beetles - in the German literature) (Thiele 1977), though many species, often water¬ 
side generalists or lowland dwellers in unstable environments, have retained a winged or pieripo- 
lymorphic condition (Brandmayr 1991, Boer et al. 1980), and a high ability to disperse by 
flying. There are, however, several winged Carabidae species in these regions that usually com¬ 
plete part or the whole of their life cycle on or under the bark and on the foliage of plants of 
different species and sizes. In Europe and throughout the Mediterranean area, these are nearly 
a'l Lebiinae (sensu latissimo: Casale et al. 1982, Basilewsky 1984) (= Lebiini of other authors). 
Lebiini and Dromiini (excluding Lionychina), in particular, are often arboreal beetles (see for 
example Burmeister (1939) and Jcannel (1942). For this very reason, however, carabidologists 
are unfamiliar with many of their species, since they are accustomed to collecting insects under 
stones and dead trees, or in pit-traps. Arboreal species, therefore, are more often collected by 
those who specialise in phytophagous insects. 

The life history and cycle of several Lebiina and Dromiina are unknown. In Europe, Silvestri 
(1904) was the first to illustrate the hypermetabolic cycle of Lebia scapularis (Fourcroy, 1785) 
and its association with the leaf beetle Gakrucella luteola (O. F. Muller, 1766). Lindroth (197!) 
has discussed possible instances ofBatcsian mimicry' of Chrysomelidae by Lebiinae. 

In tropical forests, Erwin (1979b) and Erwin & Erwin (1976) have described highly interest¬ 
ing. sometimes parasitoid adaptive specializations in arboreal Carabidae. Much fresh informa¬ 
tion concerning these climbing and flying insects will undoubtedly be provided by further inves¬ 
tigation of their place in canopy environments. 

The present paper is a contribution to the knowledge of the immature stages and life cycle of 
Dromius meridionalis Dejean, 1825. a common Euro-Mediterranean, arboreal Dromiina spe¬ 
cies. 
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MATERIALS AND METHODS 


During a long-term mvcfiagattcm ofphytophagous insects in a lime-tree {Tihuplutypityllo*) avenue m (he cityof Sassari 
iSirdmi.i. Italy), several larvae and adult Specimens of Carabidac were collected with corrugated rardboanl trap bands 
fastened round the trunks about J in about from t lie ground Specimens were found inllic spring (April II', nod May 3 fllKl IU. 
1995). autumn (November 3.16and 29.1995) ur.d winter (January 9. end Merchb. 1996) Only adults were present tram 
May to July 

The adults ar.d seme larvae were preserved in 70% ethanol. Tho remaining larvae were bred in glass capsule* at 22 B C 
I Ircy accepted no food in autumn arid sp'ing. Pj[«aC were obtained in April 199 5 (ronihibqtWmg larvae, wbcrcws the larvae 
collected an autumn did not breed 

Three pupae were preserved in Tf/ZceUianol Five Dromius mcndioncl.s adults were obtained from the others Onopupa 
(not described) was smaller and displayed highly different rJwtol.uK characters It was probably a Philorfa-us entetfer, 
since Ihis species is common on the local Tilta. 

Drawing* wore made wiih astereomicroscopc Wild MS end microscope Lcitz Dialux 20 ED. 


RESULTS 

Pre-imaginal stages 

E SS 

No eggs were obtained. Several years ago, however, one of the present authors (A.C.) identified 
some D. meridionals adults collected by Bin on Monte Peglia (500-600 m. Province of Perugia, 
centra) Italy), where two egg-cases attributed !0 Dromius Bond I i, 18)0 (A meridionalis or D. 
quadrimaculatus (L , 1758)) were observed in autumn on two Gypsy Moth ( Lymantrio dispar 
L., 1758) egg-masses on oak trees and described by Bin (1980) as made of „a waxy material 
completely wrapping the egg, thinner on the ventral than the basal side“ , 1 mm long * 0.5 mm 
wide, with a thin, virtually smooth chorion. From the eggs. Bin obtained adulls of Xenomenus 
ergenna Walker (Hymenoptera: Scclionidae, of the Xenomennt tribe, a specialized group of egg 
parasitoids associated with Carabidae). 

3rd-instar larva 

The terms used arc taken from Boving (19] I), Bousquet & Goulet (1984) and Giachino (1989). 

Larva bicuspid, from pale to darker brown, dark red-brown head. Length: 5.9-7.S mm from 
apex of mandible to apex of urogomphi, excluding the inacrochaetes. 

Head (Fig. 1). Elongated, L/l ratio 1.48. Frontate sutures clearly visible, bent back, sinuous and 
almost angular at the centre. Metopic suture perfectly distinguishable along about one-tenth of 
the clypeus-cervix distance. Chaetolaxy of the cephalic region shown m ftg. I. Setae FR- and 
FR 3 located well forward (almost at the insertion of the antennae). Straight row of 4 -6 small 
setae running from FR* lo the ccnlre of the frontale. 

Anterior edge of the epistomu (,.iiasale“). trilobate. Distinctly protruding side lobes, with 
subrectilmcal. forward-converging side lobes bearing two dorsal setae, one long (J R.), the other 
shorter (FR*), incised, but rounded, at the median lobe, where there is also a seta (FR«) about as 
Jong as FR*. Central lobe protruding well beyond die side Jobes and formed of two subacium- 
nalc, symmetric, subtriangular teeth separated by a distinct, deep V-shape groove. FR I( > and FR M 
set well forward, with FR,, very long. 

Eye area, prominent, with six stemmata and two setae. Panetale lacks i'A,, PA; and PA;. 
Antennae (Fig. 2): short, about the same length as (he mandibles, ui a little less (a/M ratio 
1 . 06 ). First, second, third antennomeres subcylindrical. second and third almost imperceptibly 
dilated ai the apex, fourth cylindrical and subtruneated a: the apex. Third antennomerc nearly 
twice as long as the first. Chaetouxy as proposed by Bousquet & Goulet ( 1984 ). except lor the 
absence of AN,. Distinctly and markedly squamous antennal mterosculplure. 


364 






Mandibles very arcuate, with strong retinaculum and almost smooth inner edge, external 
marginal seta (MN ( ) located before the half-length point 

Maxillae (Tug 5) distinctly longer than the mandibles (m/M ratio I 23) Large, stubby Stipes, 
slightly dilated distully, 6-7 masticatory setae (gMX). with well-developed MX* Galea with 
second segment distinctly longer than the first First segment of the maxillary palpi short and 
subquailrate, second and third subequal and decidedly longer, fourth about a third longer than 
die third 

Lower labium decidedly inlobatc, with setae LA» at the apex of the side lobes Central lobe 
with evident and very prominent membranous lobe, at whose sides setae LA6 are in an abnormal 
position and preceded by setae LA* in a very advanced position No setae on the palpi of two 
segments First segment distinctly longer than the second 

Pronotum Lateral series of 5-7 setae and pores not directly referable to the pupal setae 
I.hgs Long, relatively robust Trochanter, femur, tibia and tarsus with lengthwise rows of setae 
Ckuietolaxy similar to dial proposed by Jcunncl (1942) and Bousquct A Goulet (!984) Finely 
denticulate tarsal claws (Fig 3) different in size, unlike those of O agihs (Fabricius, 1787) us 
described by Jeanne] (1942 fig 339f) 

Tclson (Fig 4) with two strong, short urogornphi, salient and well separated from the base 
Chaetotaxy similar to that proposed by Bousquet & Goulet (1984) 

Pupa 

Whitish, translucent, eyes, pronotum, and apex of mandibles darker, brownish in the more 
mature specimens Pupa exarata with free appendages, body elongated and depressed (Figs 6- 
7) Total length 5 5 mm 

Hfad Hypognathous (Fig 6), general characters as in the adult, but with a peculiar chaetotaxy 
four long setae on vertex, inserted on conical tubercles, six setae near the anterior margin of 
Irons, one seta (corresponding to the posterior supraorbital seta) on the inner proximal side of 
each eye, and two setae close to the anterior margin of the elypeus 

Pronotum highly transverse, width/length ratio 1 5 Row* of 6 long setae inserted on prominent 
tubercles on each lateral side of the theca covering the underlying adult pronotum One anterior 
and two basal setae on each side, also on tubercles The entire surface of the disk is densely 
punctate and finely pubescent, the median groove is wide, whitish and glabrous 

Mesonotum with two lateral (one large, one smaller) and one small posteromedian seta on 
each side Two small spots of very short pubescence near the middle Metanotuni same, but 
without these spots 

Plerothecae short and arcuate Legs, m the podothecae, with finely denticulate claws, us in 
the adult 

Abijomkn Tcrgites I—VI with posterolateral brush of long, erected hairs on each side Tergitcs 
Vll and VL1J with row of long setae along the posterior side Tergitcs from 11 to VIII with 2 long 
latcroventral setae on each side, inserted on large, subcorneal pleural protuberances No ccrci 

Life cycle (Fig 8) 

Our adult and larva collection times and laboratory breeding data show that in northern Sardi¬ 
nia D mendionahs rs a summer breeder with larval (and adult) dormancy (Hurku 19 86) This 
cycle is probably the same as that of other species of arboreal mediterranean Dromiina C on 
versely. the larva of North American species Dromius piceus Dejcan, 1825, living on white and 
red oaks and jack pine, pupate in August - September (Mahar et al 1983) 

In natural conditions, therefore, they evidently feed and breed under the bark and in canopy 
of living trees 
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Eggs arc iuid on the bark m summer (sometimes on supports, such as egg-masses of Lyman- 
tna dispar sec above, and Bin (1980)) Parasitized eggs have been found in late autumn (Bin 
1980) L dispar, however, is rare or absent on this Tiha avenue and eggs are probably laid ir. 
ba:k fissures or moss on the trunks No eggs, in fact, were found 

It cannot yet he determined whether adults breed in their first summer or only after the winter 
dormancy, or both Larvae evidently complete their entire cycle uti the trees, since these flank an 
avenue with heavy foot and wheeled traffic, and their bases are surrounded by concrete and 
stones with no room for suitable vegetation 

Absence of the earliest mstars in summer and early autumn, is probably due to their preying 
on Lcpidoptera larvae on branches and foliage In November, mature, lird-instar larvae (in 
Dromuna, the cycle is u normal one composed of three mstars) sheltered under the bands with 
the adults to hibernate Their diapause, like That of the adults, may be interrupted or irregular 
One larva, in fact, and some adults, were collected in January from under bands applied month¬ 
ly They had slopped feeding, all larvae taken in autumn and winter died without metamorpho¬ 
sis 

In March April, larvae and adults begin to he active The larva do not cat and metamor¬ 
phose In nature, they probably look for a sheltered fissure and scales in the bark or trunk in 
which to pupate In the laboratory, adults appeared in 12-14 days 17-24 April to 3-6 May, and 
24-26 April to 6-7 May 

Food 

On finding Dromius (probably D mendionahs) egg-cases on Lymantna dispar egg-masses. Bin 
(1980) suggested that this oviposition ,.could be casual, but the formation of an cgg-case. re¬ 
garded as a form of parental care, and possibly also the place chosen for egg laying could be 
closely related to the diet of larv ae Therefore, larvae of Dromius sp could be predators of the 
Gypsy Moth eggs, or newly hatched larvae" As already stated. 1. dispar is rare on the Sassari 
lime-trees, whereas adults and larv ae of D meridionalis (and other Lebnnae, see section Asso¬ 
ciated Carabidae) are rather abundant The only food available js the plentiful larvae of two 
small moths Ephestia elutelia pterogriseUa Roesler (Pyralidae, Ph:cit:nae) and Denisia sp 
(Occophondae) Several of their larvae were collected in the company of Dromius larvae and 
adults, and adults were obtained in March and April from hibernating larvae 

It cannot yet be shown whether D mendionahs larvae or adults prey on eggs or newly hatched 
larvae of a so large moth as l dispar , whose the newly hatched larva is he same size as the 
mature Dronuus larva and becomes many times larger in a few days The observation of D 
mendionahs egg-cases and oviposition on L dispar egg-masses could thus be a simple, al¬ 
though very interesting, shelter form foi the eggs, without any parental care 

Associated Cnrabidae 

We also found 'he following Lebnnae species Philorhisus crucifer crucifer (Lucas, 1846) (the 
most common, in all seasons), Calodrvmius bifasaatus (Dejean, 1825) (7 August I specimen. 
27 October 1 specimen), Paradramius /means (Olivier, 1785) (28 July I specimen, 12 Octo¬ 
ber I specimen), and Lehiu scapulans (Fourcroy, 1785) (2 June I specimen) 

There was also a single specimen of Phyla tethys (Netobtsky. 1926) (6 October), a winged 
species otBembidr.m very common in Sardinia, the occurrence of which is certainly casual 
Also the presence of P linearis, too, is rather unusual m these ..arboreal” conditions, since it is 
normally riparian, common on sandy shores along rivers and marshes, often on cr near Cares 
spp and Phragmiles aquatic plants 
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DISCUSSION AND CONCLUDING RFMARKS 


In Europe And she Mediterranean Region, Dromiina (scnsu stricto. excluding Lionychina. winch 
arc terrestrial. samlv dwellers both as adults and larvae) are represent'd hy some genera. wilJi 
several specie* more or less adapted to live in vegetation. 

Four genera in particular are close ro each other: 

1) Paradramius Fowler, 1886, with P. hncuris and P. longiceps (Dejean, 1826), both tied to 
moist environments, along rivers and marshes, sometimes climbing on aquatic plants. Eggs are 
laid in the soil and larvae are terrestrial (Jcannel 1942). 

2) Phiiorhizus Hope, 1838 (sen.su stricto Seiaky (1990)), with several arboreal' 1 , widespread 
species, together with four (P. mendizabati Matcu & Colas. 1954. P ixiulo VVrose. 1995, P. 
liguriewt Seiaky, 1990 ami P brandmayri Seiaky, 1990) from Spain ami Italy that are brachy- 
ptcroux. terrestrial and all steno-endemic to small mountain areas. 

3) Catodrnniius Reitter, 1905, with two species in Italy (Vigna TagJianti 1993) both living in 
vegetation. 

4) Pronins with several species (five in Italy: Vigna Taglianti 1993). all winged and normally 
associated with arboreal plants, in both lowland and in highland forests 

As mciuioried in the Introduction, Dromiini have been observed several tunes on trunks and 
toliage. Some species (Habu 1967 ex Hicks. Casale, 1983) have been collected in bird's nests. 
Jeannel (194?) lists scolyiid beetles as possible preys of l). margincllus Fabricius. 1794 (= D. 
ichneideri Crotch, 1870). 

JJurmeistcr (1939) and Jcannel (1942 ex Perris) report larvae and adult specimens of Cufo- 
dromius spiioius (llliger. 1798) (= C. quadrinouuus Panzer, 1801) feeding on young larvae of 
the weevil Pissodcs noiutvs (Fabricius, 1787). 

flisio (1996) has found large numbers of adults of several Drcmius and Phiiorhizus species 
hibernating under the bark of living trees at a rather high altitude in the Western Alps. 
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Fig. 5. Reconstructed life cycle in non hem Sardinia (Italy) ofDromtus mcridionalis Dcjcan, an undcr*cancpy, trank dweller 
orchid beetle. 
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This study of D. meridionalis has shown that: 

L) it is a developmental type with larval dormancy; 

2 ) it has a poorly specialized way of life, since it con also colonize cultivated trees dong avenues 
in the heart of a city; 

3) it may prey on Lcpidoptera larvae from the Pyralidae (Ephestia elutellapterogrisella Roesler] 
and Oecophoridae (Denisia Sp.). Predation on moth larvae from various families has been dem¬ 
onstrated several times for the Lebiinae, for example Calleidina (Ar.drewes 19.13, Habu 1967 : 
Zhou& Goyer 1993). 

A more varied diet (larvae of xylophagotis, subcorticolous beetles) seems not impossible, m 
our opinion, for the more generalist species. The xylophagous Scolyiidae or Curedionidae re¬ 
ported as possible preys of other Dromiini, however, were not found on the S us sari lime-trees. 

The larval morphological characters were in line with those illustrated for other liuropean 
Dromius species (Jeaunel 1942 ex Schiodte, van Emden 1942, Sharova 1958). 

The tarsal claws of mature D. linearis larvae are toothed and peculiarly asymmetrical. In D. 
piceus, two ventral teeth on each claw are present (Maliur ct al. 1983) 

llie pupa of O meridionalis i$ described for the first time in this paper. It displays several 
peculiar features compared with another obtained from another (not bred) larva, which probably 
belonged to Philorhizus crucifer. 

As several authors have remarked, the pupal morphology of carabid beetles is so poorly known 
because the complete development of many species is very difficult, to achieve in the laboratory. 
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BOOK REVIEW 

CIOTTSCHALK W AUgcnieincGenctlk. 4th revised and extended edition Stuttgart-New Yoik Georg ThiemoVcrlag. 
1994. 424 up Format. 120-190 mm, softcovor. price DM 98 00, ISBN 3 13-508904 5 

The author ts a professor emeritus end director at the Institute of Genetics of the University m Bonn (Germany) Previous 
editions of this book occurred in print in 1978 (a reprint in 1982 - also translations m Japanese and Spanish), lurthcr on m 
lyfc‘4 and m f 9'AO As stated In the preface, last decodeshave seen major advances in Ific fieldufmo fccuiur genetics end the 
gene physiology Today, it is hardly possible to embrace the whole range of genetics in a single volume Thus, the subjects ol 
classical genetics arc generally treated only in a very limned frame The reader might get a distorted idea that the classical 
genetics represents a closed field of scientific activity However, this idea is incorrect It is to he emphasized ih.it morion 
molecular genetics is built Upon classical genetics and both scientific brunches are closely interlaced In the introduction 
listed arc basic biological disciplines the knowledge of which lor gaieties essential is - the cytology, koryologv. biochemistry, 
physiology, microbiology, cultivation of plants and animals, and biometry From plant and animal experiments conclusions 
may be drawn to the human genetics The volume consists of 13 chapters 

The introductory chapta deals with piokaryotcs and eukaryotes as subjects of genetic investigations In the chapter 2 
analyzed are the cellular basis of genetics, the asexual and sexual types of reproduction, exchange o! goner aliens, nuclear 
division mitosis and meiosis, sporulormation, the effect of mutagencs, and genetic regulation of meiosis In the chapter 3 
genetic materials, genes a:«l cistions, chemical structure of genes, DMA replication, transformation. transduction and nan' 
position. and chromosomes and ihc genome arc examined Chapter 4 focuses on the influence ot external environment jpor. 
the genotype and phenotype modifications Chapter 5 is devoted to general laws in classical genetics - to Mcndchan princi¬ 
ples of inheritance and genetic terms u-hen discussing genetic linkage, mirachromosoiml recombination, gene location, pre- 
and poslrcduclion, inheritance related to sex, and miscellaneous gene tunclions Inchaptcrbdistusscdarc the gene, chromn 
some and genome mutations, mechanisms of mutagenic effects and DNA repair Following lour chapters provide insights 
into fundamental pnnciplcsof evolution, sex determination, cxtrachromosomal inheritance, genetic regulation of biosynthe¬ 
sis, and transcription and translation as principal steps for protein biosynthesis Chapter 12 covers die regulation of gene 
activity in prokaryotes and eukaryotes Concluding chapter 13 gives an overview of methods used in genetic manipulations, 
gene isolation and cloning, inicgrahonof eukaryotic genes into prokaryotic systems, transgenic organisms, and genome 
manipulations fgencitc engineering) in mammals 

This book is based on a continuing tradiiion of four editions and international translations within 16 years It is illustrated 
by 120 figurcscornposcdof262 line drawings and photographs These figures present Ihc chromosomes, phases ot mitosis 
biological cycles in organisms with different chromosome equipment, diagrammatic representation of genetic maps, produc¬ 
tion ot germinal cells, modelled structures and schemes of genetic processes and procedures Jn addition, (here arc 13 tables 
summarizing miscellaneous genetic phenomena and abnormalities This successful text has a practical pocket format - it 
oilers in a slight dimension and in an easy-to-follow language a good amount of principal and up-dated informations on 
classical genetics 
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Abstract The first instar larva afThal'Uioptulus lofiguurms (Slurm, IR25) is described, representing the second 
spcCios ofTrochodma known in the larval stage A preliminary diagnosis of the genus Thalai\nphilu\ Wollaston. 
IJJ54 or the irosis of larv al features is giver Lack of the laciniu, pores PR.. PR.. PR,. PR J on die pronotum, ME* ME, 
ye (Ik; meso- and mctanoium. seta fcS, on the metanot jiw and pore TL’.on all abdominal tergites m Thalassophilus 
arc typical features tor all known Trcchuac larvae On the other hand rwo unequal claws with a very long single claw 
seta, ahscr.cc of the pore PA t on panctalc, setae EM, or meso- and metanount). seta HP, on ninth abdominal segment 
end some other unique larval fealur wilhin Trcchitae show the isolated position of T bngictirrw within all oilier 
knuwil icchilnc larvae 

Larva, description, morphology. ( olropicra. Cnrabidac, Trechodina, 7halossophilus. Palm-arctic region 


INTRODUCTION 

The group of the subtrees Pcrilcplina, Trechina and Trechodina is, from a taxonomic view¬ 
point, one of the most intricate within the Carabidae, Undoubtedly, these taxa are more related 
lo each other, than to other Trechilao tribes known in the larval stage (Bemhidiini, Tac-hyini. 
Pogunint) and some authors consider them as a large tribe Trechim (s. 1.) (Jcunnel 1926, Kry- 
zhanov.skij 1983). Phylogenetic relationships between these three groups are treated by various 
specialists m different ways, as discussed by Belousov & Kabak (1993). 

The subtribe Trechodinaoceur..gondwamemie indo africano australo malgache, avec ungenre 
(Thalassophilus) cmtrgc cn Europe ou la limite nord de son aire a 6te remaniee par Ic Glaciaire" 
(Jeatmel 1926) Now some new interesting data have been published Trechodina from Russian 
Far Fast (Moravec & Wrasc 1995, Ueno et al. 1995). Very little has been published about the 
larvae of Trechodina and the third instar larva have been described only of Amblystogenium 
pacificism (Pulzey, 1870) (larva was originally described as A. murcipennc Enderlein, 1905) 
{Dry gal ski 1909, Womerslcy l937,Jeannel 1941). This taxon was included by van Emden( 1942) 
ui his study of Carabidae larvae 


MATERIAL AND METHODS 

This study is base d on a single raised ex ovo ftrsi insiar larva of Thalassophilus longiionns Adutis were collected by the 
amber on Apr. 114.1995. on live sard-alluvial beach of th.c middle course of the Rclaja River (West Caucasus) The lai va was 
obtained on May 26 and rived on May 2*. 

I ho larva was mounted un 3 permanent microscope slide with Foru-Bcrlesc liquid and studied under a light stereo 
microscope ill 20U or 900* Notation of the primary setae and pores follows Dousquet & Could (1984). An asterisk (*) after 
arumoci means tfiai die homology of the seta u uncertain. The larva is deposited in the author’s collection. 
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(•or L-ompunson larvae jt tbc following ix'o *-tc studied’ Bcirbuinm (4$ spp genera Btmbidwn LatrciHc. I *02 and 
Awphichon Dcs <io 2 ts. 18(56). Tachyini (? srip genera Tactiyx Stephens. 1829. Paraiachys Casey, 1918, r.hphtopus 
Motechiilsky, 1839. Poroinchys NctoJiTzVy, 19H and Tuchytu Kirby, 1*3?), Pflgonitli (10 spp , £ClKra Canitodm/i Do 
jean. 1829. Pof’nni^ Nicolut, 1822 and PogvruMes Cliajdiiir, 1870). Tnxhim (12 spp • gerern Trechm Otnrvillv. 1806. 
,1tpiis Siunoucffc, ftfl9 and Epaphna Stephens, f 82 7} (firsl ins tar farvae of iho tnbe free h in ware studied only tot tpu- 

pluus secatis (PavkuH. l790)&o<l.-l( , purr&£i;ri (Labottlbcr.c, 1849). 

RESULTS 

Description of the first instar larva of Thalassophilus lonpicomis Sturm. 1825 

Habitus (Fig. I). T^rvu slightly scleroli/.ed, very slight; iergites without keels; main part of setae 
longer than in usual Trechitae larvae. 

Cephalic capsule (Figs 2, 3) subquadratc (width 0.30 mm, length 0.20 mm); flat, parallel- 
sided anteriorly und slightly convergent posteriorly; ocellar tuberculcs, ocelli, posloeellar and 
cervical grooves absent; cgg-burstcrs and teeth-hke or pointed microsculpture on head absent; 
epicranial suture long (ratio epicranial suture length ! head length 0,18); frontal suture slightly 
covered; apical part of frontale wide and less protruding; nasale (Fig. 8 ) less protruding, with 
two rows of teeth anteriorly. 

Microsculpture on parietnle transverse; covering all of parieiale (including near seta PA*, and 
lateral and ventral surfaces); shape of parietal microsculpture equal dorsally, ventrally, and 
laterally; frontale with transverse mieiosculplure in basal patt (at base of setae FR,and FRO; 
frontale along medial line smooth, without microsculpture; clypeus with slightly developed trans¬ 
verse microsculpture. 

Chaetotaxy of cephalic capsule, all primary setae and pores (except PAJ present; additional 
sensilla absent; length of seta PAj= 0.5 length PA,; length of setae PA, and PA,> = 0.6-0.8 
length PA : ; setae PA : and PA , 4 longest on head; distance PA n - PA I6 = 3* distance PA n - PA,,, 
setae FRand FR^ong, subequal to PA, and = 0.5 length FR 2 ; setae FR,and FR 7 not together, 
distance FR 2 - FR,= 1.5* distance RF,-FR 2 and = 2* distanceFR,- FR,; pore FR b and seta FR, 
drawn to gether, distance from frontal suture to FR t = 2.5* distance FR-, - FR,; seta FR.,very 
small, subequal to seta FR*, pore FR.and seta FR,dra\vn together; length of seta FR*-0.3 length 
FR,; setae FR 4 and FR,not draw together, distance FR 4 - FRj= 2 * distance FR, - FR,; pore FR, 
at level of pore FR,; seta FR^at margin of frontale; ventral surface of paraclypeus with tw o small 
setae on each side (Fig. 4); small sensillum between pores FR,and FR 9 present; seta FR,,,longer 
then FR||, anterior angles of hypopluuynx with 12 round sensilla on each side (Fig. 4). 

Appendages of heed with all primary setae and pores; without additional sensilla. 

Antenna (l-’ig. 5 ): proportions of articles 1. 6 :1.3:3.0:1.3; apical part of anrennomere 3 very 
long, its lateral surface scleroti/ed; sensilla on anicnnorueres 3 and 4 well developed; both bell- 
hke sensilla on antennomere 3 long (ratio length / width 4 6 ); sensorial appendage on antenno- 
mere 3 very elongated, as long as anrennomere 4; all three basiconical sensilla of antennomere 
4 dorsal and very long. 

Mandibles (Fig. 6 ) slightly covered; retinaculum perpendicular: pemcillum not extended to 
retinaculum; icrebra with 2-3 larger and 9 -12 smaller teeth, dorsal keel slightly developed, 
dorsal surface near pore MN, smooth, without teeth. 

Maxillae (Fig. 7): cardo without teeth; stipes narrow (ratio length ! width 3.5); without large 
teeth on base, with 12 15 small teeth of microsculpture at level MX a , dorsal Side fully sclero- 
nzed. without membranous surface; pore MX, slightly apical to MX,: group gMX with 9-1 ! 
setae; apical seta of this group beyond level of MX*; other setae of gMX basally level of MX.; 
seta MX* small, its length - 9.5 length of MX,; seta MX. small, its apex not extending to inner 
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margin ofs lipes; galea long, its length - 2/3 length of maxillary palp; length of galeomcre I = 
0.5 length of galeomere 2; galeomerc 2 very narrow (ratio length / width 9); seta MX,small, no 
longer than width of galeomerc 2; seta MX, in proximal quarter of galeomere 2; seta MX* situa¬ 
ted at top of galeomere 2; proportions of maxillary palpontcies 1:2:1:1, setae MX ; and MX U 
very small, no longer than 0.1 width of palpomerc 3; palpomere 4 normal, not divided into 
secondary sclcrites. 

Labium (Fig. 9) with very' small teeth on lateral sides of dorsal surface; ligufa protruding, not 
sclerotized (Fig. 10); palpomere 2 normal, not divided into secondary joints; seta LA. long, 
extending to apex of palpomere 1; setae LA 3 and LA* small, subequal in width to base of pal- 
pomcre I; .seta LA, on dorsal side of ligula; setae LA, and LA* flat, not extending to apex of 
palpouicie I. 

Thorax (Fig. 13): transverse microsculpture developed only on pretergites of meso and meta 
notum; additional scnsilla absent. 

Pronotum with all primary' setae and pores (except PR,. PR^ PR„ PR, and ?PS 2 ); setae PR,, 
PR, ; and PR U subequal to each other; seta PR*, removed basaKy; seta PR, comparatively long, 
subequal to 4 diameters of seta PR* at base; pore PRf beyond to level of PR*; cpistcmues, cpimc- 
rites and sternites of pronotum with all primary setae and pores. 

Meso- and metanotum with all primary setae and pores on teigites (except pmes ME,, and 
ME r ); setae ME,,, on meso- and metanotum comparatively long, subequal to 3 diameters of seta 
ME,i at base: length of seta ME m = 0.8 length ME„; setae ME I3 , ME ;J and pores ME., ME, 
removed to media! line; lateral and ventral surfaces of meso- and metatorax with setae ST«, ST 6> 
PL,, TS„ MS„ MS., MS„ MS,, MS*; setae ES„ EM„ and VMS* absent. 

Legs (Fig. \ I); with two unequal claws (anterior claw longer than posterior one); with a 
single claw seta subequal to posterior claw; all other articles with all primary setae and pores, 
without additional sensilla; seta TA, in proximal one-sixth of tarsus; tibia short; setae Tf, and 
TI, very thin and long; setae TI 2 , Tl,, TI 4 , Tl,, and TI* thick and short; setae Tf 4 and TL longer 
than TI 2 , TI 3 . and Tl*; seta FE, very small; length of seta FE,“ 3* length FE,; setae EE* and FR* 
thin and long; setae FE*and FE, thick and short; seta TR*lor«g, subequal to TR- y . 

Abdomen (Figs 12, 13): first abdominal segment with all primary setae and pores (except pore 
TE^and one setae of ST.or ST*), without additional sensilla; segments 2-8 with all primary- 
setae and pores (except setae TE 4 , TE> and pore TE t ), segments 2-7 with one additional seta on 
median sclerites on each side; eigth segment without additional setae; length of seta TE,, * 0.9 
length TE,^ setae TE* comparatively long, subequal to 3 diameters of seta TE h -,at base; tergites 
1-8 smooth, w ithout microsculpture, base of urogomphi and dorsal sideofpygidium whth slightly 
developed pointed microsculpture; urogomphi (Fig 12) thin and straight; their length = 1.2 
length of pygidium; urogomphi and pygidium with all primary setae and pores {except EP, on 
ninth abdominal segment); sternal sclerite of ninth abdominal segment w'irh a single unsymme- 
trical additional seta on left side; seta DR,* near UR«, setae (JR.* and UR*comparatively long, 
their length 2* width of apex of urogom phi; seta PYJong, extending to apex of pygidium. 


Preliminary larval diagnosis of the genus Thafassophilus Wollaston, 1854 

Within the supertribe Trcchitac (sensu Kry/hanovskij 1983) only the larva of Thalassopkiius 
bngicontis is characterized by: egg bursters and teeth-like or pointed microsculpture on the 
head absent; transverse microsculpture on parietaie covering all the sclcrites (including place 
near seta PA.j, lateral and ventral surfaces); shape of transverse microsculpture subequa! on all 
surface of parietaie; pore PA t absent; sensorial appendage on antennomcre 3 very elongate (ratio 
le ngth / width 3.5); seta MX* in proximal quarter of galeomere 2; galea very long, its length 
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0.6 length of maxillary palp; galeomere 2 very narrow (ratio length / width 9); setae ME„, 
ME, 4 and pores ME r , M£ E removed to median line; setae EM, on meso- and metanotum absent; 
legs with two unequal claws; single claw sera very long; abdominal segments 2-7 with one 
additional seta on median sclerite on each side; seta EP, on ninth abdominal segment absent, 
seta UR,* near UR*. Additionally, the larva of ThalassophUus longicornis is distinguishable 
from all Trechini larvae known to me by the normal maxillary palpomere 4 and labial pal- 
pomere 2, which are no divided into secondary sclerites. 

DISCUSSION 

The lack of hernia, pores PR l( PR,. PR, PR. on pronotum, ME C , ME, on meso- and metanotum, 
seta ES, on metanotum and pore TE^on all abdominal tergites of ThalassophUus are typical 
features for all Trechitae larvae known to me. 

It is possible to distinguish three main groups of the features of the first instar larva of Tha- 
!assn phi l us longicornis: 

1. The adaptive features: slightly scleroti/ed and very slight body; tergites without keels; all 
setae more long than usual for Trechitae larvae; cephalic capsule Hat, parallel-sided, ocellar 
tubercules, ocelli, post-ocellar and cervical grooves absent; apical part of antennomere 3 very 
long, its lateral surface sclerotizcd; sensilla on antennomere 3 and 4 well developed; both bell- 
like sensilla on antennomere 3 long; sensorial appendage on antennomere 3 very long and 
narrow, as long as antennomere 4; dorsal side of stipes fully scleroti/ed, without membranous 
surface. All these features are more or less developed within all other Trechitae larvae with a 
special way of life (main part of Trechini: some Hembidiini (sg. Synechostictus Motschulsky. 
1864 and Pseudolimnueum Kraal/, 1888 of the genus Bembidion)). 

Is is possible that the absence of egg-bursters and teeth-like or pointed microsculpturc on the 
head, the absence of small teerh on dorsal surface of mandible near pore MN h and the very 
narrow joints of maxillae (particularly the galeomere 2) are also adaptive features. 

2. The features, sometimes marked within other Trechitae taxu: pore FR, removed to level of 
pore FR r ; setae TJ, and H. very thin and long [Acpus robini ); terebra with large teeth ( Porota - 
chys hisulcaius (Nicolai, 1822), Paratachys spp.); maxillary palpomere 4 and labial palpomere 
2 normal, not divided into secondary joints. (Dembidiini, Tachyini, Pogonmi); setae LA* and 
LA 6 fat (sg Synechostictus and Pseudolimnueum of the genus Bembidion)’, seta ES,on tncsono- 
tum absent (Aepus robini). 

3. Unique features within the superlribe Trechitae: lacking of pore PA*on parietale, setae EM t 
on meso and metanotum and EP, on ninth abdominal segment; seta MX* in proximal quarter of 
galeomere 2; abdominal segments 2-7 with one additional seta on each side of median sclerite; 
seta UR 3 * on urogomphi near UR*. 

Presence of two unequal claws with single long claw seta is of a great interest. The main part of 
so far known Trechitae larvae have one claw with one short claw seta. Larvae of Perileptus 
areolatns (Creutzer. 1799) (Perileptina) have two claws equal to each other with two long flat 
claw' setae (Boldori 1936, l.uff 1985). Larvae of Amhlystogenium pacificum (Trechodina) have 
..the tarsus ends in two claws, one being slightly longer than other" (Womersley 1937). It is not 
possible now to mark one of these stales as apomorphic or plesimorphic. 

Lack of the setae PS ; on pronotum and MS* on meso- and metanotum is a very remarkable 
feature. Usually, the set of setae on the ventral surface of the thorax is very constant. These setae 
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arc present within all Trechitac larvae known to me, but I cannot find them on the single micro¬ 
scopical slide it is possible that absence of these setae is only an individual aberration 

A very remarkable features of seta X JRj* must be stressed Witlnn all Trechitac larvae known 
to me the shape and location of the seta UR, is a generalized type (Bousquet & Goulet I9#4) and 
are urogomphi without any additional setae Is the short seta on the outer side of urogompht near 
UR, homolcgized to the seta URjor not 7 Can the seta UR,be removed to the level UR, or is this 
seta an additional sensillum and the seta UR,is reduced 7 I do not know and i hope, that future in 
vestigation will answer this question. 

Unfonunately. it is nothing known to me about way of life of Thalasscphtlus larvae The 
raising ir. the I’etn-dish docs not show behaviour of it But morphologically, the ThaSassophtius 
larva is one of the most highly specialized of all Trechitac larvae known to me Is it inicrocaver- 
mcolous, imersticul or anything else 7 How is the morphology connected with the larval way of 
life 7 Is there any connection between the presence of two claws within lYechitae larvae and 
living o n sand-alluvial beaches 7 

From all the facts stared above, the following conclusion can be drawn The larva of Thalas- 
.sophi/us longicor/ux is one of the most highly specialized of all so far known larvae of Trechitac 
and shares a set of adaptive features, some of them unique wnthin Trechitac larvae Besides that, 
there are some original features that are also marked within the other Trechitac groups There 
are many Trechitac taxa having still unknown larval stages. Thus the relationships between 
Thalastophrfus and other Trechitac cannot be discussed now I hope, however, that these ques¬ 
tions will stimulate carabtdologists to rear and study the morphology and behaviour of Carabi- 
dae larvae, particularly Trechitae 
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BOOK REVIEW 

MFJH.ITORN II & RtlTHMANN A Allgcmcinc Proioiflolrtfiip Jena-Snmgan Gustav Fischer Vcrlag, 1992,335 pp 
Format 170*240 mm, softcover. price DM 89 00, ISBN 3 334 60390 3 

The authors arc professors at the University m Bochum, the first ts at Chair of Special Zoology and Parasitology, the second 
ntChsiirofCdl Morphology As indicated in the preface, free-living protozoans play a major rclc in die food chain Parasitic 
(cim> expose to danger plants ard human and animal health The volume consists of five chapters wJucb are subdivided using 
the decimal system bach chapter is concluded with an extensive list of references to the primary literature 

Chapter I is intended to gi vc a brief introduction to die protozoa and protozoology Discussed here are the terms ..protista" 
and ..protistology'' Chapter 2 presents a protozoan classification scheme embracing all of trie higher-level groups Listed 
here ate Uk phyla, subphyla, superclasses, classes und orders of protozoa Each systematic group is featured by a description 
otgcTicral morphological and biological characteristics together with a list of representative genera and species Among the 
subkingoom ofprotozoans seven phyla arc recognized the Sarcomastigophera. Labyrmtbor.iorpha. Apicomplcxa (syr. Spe- 
rozoa), Microspora, Ascciospora, Myxozoa and Cihophora Principal for the human and veterinary pathology there is the 
class of Zoom astigophrma winch comprises (he trypanosomes, Icishmamas, tnchomonacb, giardiae and some intestinal flag- 
cllulcs Among the claw of Leboscu registered arc the cystogemc amoebae Fnlamnetn hwo!yttca. AcunrhumoeSya r aru-i- 
tanu und Muglerw gruben Cystcgcmc protists of uncertain systematic ulliliatiou arc ulso mentioned here Blosiocysln 
homin'.s arKl/’neumoryir.'u conr.u The subclass ofcoceidian parasites includes the tsosperans, toxoplasms, sarcocy.sts, Crypt¬ 
osporidia, plasmodia and bshcsiac fiomc representatives of the Microsporca have beer, recognized as opportunistic patho¬ 
gen*. in imrnunisccimpromisedpiilierils Finally, ihccihutosare looked at here 

Cliapter 3 is devoted to the tree-living protozoans und their functional morphology to the cell membrane. cyloskeJeton, 
cytoplasms, miscellaneous organelles and to the nucleus Other parts of this chapter discuss the multiplication, the energy 
exchanges and locomotion, and the role of protozoans in the ecosystems 

Chapter 4 examines the puravtw protozoa Described here are the various forms of parasitism ar.d the architect arc ot 
these organisms tha cellular eomparlincntation, surface coat, the nucleus and various cellular organelles, cytoskcletan, the 
reproduction. mciaboliyn, ihc ways of transmission, cryopmsavution. pathogenic effects, in vitro cultivation. immune reac¬ 
tions against the pathogenic protozoa, diagnostic procedures and chemotherapy Chapter 5 ar.d the appendix contain a list of 
Textbooks and monographs and instructions for the cultivation of tree-living protozoa The volume concludes with taxonomic 
and subject indexes 

Ttniluxlual mlnrnuitien ill tills volume is extensively supported by 181 informative figures eomjioscd of schematic line 
drawings und Jiglit and electron c nuero scope photographs Moreover, there arc five tables summarizing the chromosome 
sTnscrurcs m some parasitic protozoa, the glucose metabolism, cryoprczcrvation anti cub van on, and selection cl’uppropr.aic 
anti protozoal drugs The authors offer a readable and well-arranged compendium for scientists who wish to become familiar 
with ihc taxonomy and biology of protozoa 
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Akilracr Tile fit.'f idslar larva of Aptinus bombarda (lUtgcr, 1800) is described and d lust rated Jl is compared with 
the only ocher specif of this genus known in larval stage, Aptinus Jtsplosor (Dutbur, 1811). A bombard* di»Ye«x 
from this species :n ihc larval stage by presence of egg bursting teeth, by only two pairs of cciac on promeniuiti absent, 
aul by reduced stemmata. 

Description, larval morphology, Coleoptera, Carabidae, Aptinus, Palaearetic region 

The genus Apr in us HonelEi, 1810 is represented by nine species in the western pan of the Palac- 
arctic region, exactly in the northern part of the Medtterranean subregion it is lhe only genus of 
the subtnbe Aplintna represented in this region (Erwin 1970). The genus was divided in two 
subgenera, Aptinus s. str. and monotypical Aptinidius Jeannel, 1942 with the species A. displo- 
sor. llie latter subgenus was synonymised with the Aptinus s. str. by Erwin (1970) in his reclas¬ 
sification of the subfamily Brachininae (given as division Brachimda). 

Very little has been published about the larvae of Brachininae and mostly first instar larvae 
are described only. The problem is that the larvae of the species belonging to this subfamily are, 
as fare as it is known, ectoparasitic (Erwin 1967, Habu & Sadanaga 1969, Hfirka 1978, Bous- 
quet 1991 etc.). The hosts or the other than first instar larvae are not known for any European 
species of Brachininae. The only so far known larva of genus Aptinus is that of A. dispiosor 
(Dufour, 1811) (Wautier & Viala 1967). The first instar larvae of several Palaearctic species of 
related genus Brachmus Weber, 1801 (Brachinina) were described by Emdcn (1942), Wautier 
(1963. 1964) and Habu & Sadanaga (1965) and those of genus Pheropsophus Sober, 1833 
(Pheropsophma) by Emden (1942) and Habu & Sadanaga (1965, 1969). 

MATERIAL AND METHODS 

The studied larvae were reared in'. 990 in (he Department of Zoology, Charles University. Prague from eggs laid by captured 
adults The origin of the adults was as follows. Slovakia mcr, Kovaliov env ,(8178) I4.v 1990.0 Hovorka legit. 2 males 
and I female 

The method of rearing was as described by Hfirka (1972) 

The Jarvac were fixed and preserved in 70% alcohol, and sonic were mounted in Canada balsam The materia! is depos¬ 
ited in collection of author ( five first instar larvae) 

Terminology ofmorphoJogy and cJtactotaxy is adopted from Bouquet & Goulet (1984). The methodology of measure¬ 
ment of some body parts was as in Hovorka (1991) 



First instar larva of Aptinus bomharda (llliger, 1800 ) 


Total length 2.1-2.2 mm: head width 0.29-0 30 mm. 

Count. Mandibles brownish, head, pronotum and prostemite yellowish, antennae, maxillae, 
labium, legs, meso and metathorax and abdomen paler. 

Dhmj capsule (Fig 1). Subquadrate, as long as wide or 1.1 times longer than wide. Frontal 
suture S-shapcd, coronal suture absent. Ocular tubercle and stemmata absent, no traces of pig¬ 
mentation arc present. Cervical groove absent. Frontalc: setae FR, and FR : large, as long as 
(FR : ) or longer than (FR : ) first antennal segment. Setae FR,, FR*, FR, 0 and FR,, veiy short, seta 
FRi pore-like. Setae FR, and FRoabsent, anteriorly to seta FR?arc present only 2 extremely small 
sensillae (such scnsillum placed between inland FR,too). Pore FR, absent. Two pairs of egg 
bursting teeth are present on posterior part of frontalc. Parietale: ancestral setae are present 
only. Setae PA., PA, and PA 10 are largest on dorsal side of parietale, there are approximately as 
long us first and second antennal segments together. Other setae on dorsal, lateral and ventral 
parts of parietale are moderately long, longer than diameter of the first antennal segment (with 
exception of PA ( “PA 3 and l'A.«). 

Mandible (Fig. 3). Long, slender, without penicillus. Retinaculum is small, 5-6 times shorter 
than width of mandibular base. 

Antenna (Fig. 4). Without additional setae. Third antennal segment is the longest and the wi¬ 
dest, length ratio of antennal segments l.4:0.6:2.3:l. 

Maxilla (Fig. 5). Stipes without setal group gMX, 1.4-1.7 times ionger than wide. Lacinia not 
entirely reduced, visible as small basolateral projection near base of seta MX*. Galea distinctly 
two-segmented with distal segment very long, 2.5 - 2.8 times longer than basal segment. Seta 
MX? inserted ventrally, approximately as long as distal segment of galea. Apex of distal segment 
of galea bearing two additional setae and small scnsillum. Maxillary palpus without additional 
setae, length ratio of it's segments 0 7:0.8:0.5:1. 

Labium (Fig. 2). Prementum with only 4 primary ancestral setae on each side, setae LA, and LA* 
absent. Labial palpus without additional set2e. Basal segment of labial palpus as long as second 
and 1.5-1.7 times wider than second segment, which is bearing large apical sensillum. 
Thorax. Prothoracal seferites without additional setae. Proepistcmum with only I primary an¬ 
cestral seta (ES|). Seta PS| oil prostemite very small, pore-like. The largest setae on pronotum 
are PR*and PR), which are as long as or longer than first and second antennal segments toget¬ 
her, setae PRj-PR*, PR,. PR lC -PR K some shorter, subequal in length. Meso- and metathoracal 
selerites without additional setae. The largest seta on meso- and metanotum is ME,,, which is 
approximately as long as setae PR* or PR V . Legs without additional setae. Tarsus bearing only 
one claw, this claw without any seta (Fig. 6). 

Abddmhn. Abdominal Icrgilcs without additional setae. Setae TE 2 -TE 5 and TP* are small, about 
as long us PA, or shorter than this seta, setae TE,, TE*. TBj, Tly TE,, are moderately long. 
Epipleurite with both setae of equal length or the dorsoantcrior seta HP, a little longer than HP?, 
Sternal selerites without additional setae. Urogomphi very short, only 1.3 1.5 times longer than 
wide, seta UR* inserted on ninth rergite. Sternal selerites without additional setae. 


DISCUSSION 

The larva of A. bombarda differs from this of A. displosor by presence of egg bursting teeth, 
absence of stemmata and by presence of setae LA,and LA,on prementum (see Wautiei & Viala 
1967, Arndt 
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paired egg-bursting tccih are unique within Brachinini (see Emden 1942, Wautier 1963, 
1964, Wautier & Viala 1967, Habu & Sadanagu 1965, 1969, Hurka 1978, Arndt 1991). Tncrc 
are no egg-bursrers in nearest relative A displosnr or in any Brachinus species, and one un¬ 
paired egg-burster in Pheropsophus species. This fact seems to support (he possibility of subge¬ 
neric validity of Aptinidius, but it is necessery to know the state of this character in other species 
of the genus, and, moreover to find any other, not reductional character. 

The mentioned presence of seta LA, on prementum doesn’t agree with data published by 
Wautier & Vtala (1967) and subsequently by other authors (e. g Arndt 1991). The absence of 
setae LA^-LA^is by Arndt used as typical character state for genera Aptinus Bonelli, 1.810 and 



Figs I -7. Apunus hombarda (1 111 gcr), first larval instar 1 - head capsule, dv, 2 - labium, dv. 3 - right mandible, dv, 4 - left 
antenna, dv. 5 - left maxilla, dv, 6 hind tarsus. Iv, 7 - ninth abdominal segment and pygidiutn, dv. Scale 0 I mm (dv - 
dorsal view, Iv - lateral view) 
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Brachnus Weber, 1801 I found this seta, which is small and indistinct, in all specimens of 
studied species and moreover on my material of larvae of Brachittus crepitans (Linnaeus, 1758) 
and Brachinus explodens DuAschnud, 1812 

It is obvious that some details published in descriptions of the larvae of Brachimm are not 
exact Only next studies cun bring exact data and, maybe, help us to resolv some taxonomicai 
problems and find affinities within this unique group of carabid beetles. 
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Abstract. PlaMoxtus tibialis (Kabricius. 1708) is mainly spread throughout Uic whole Mediterranean area. Biological 
observations were made m Southern France, in a site aifutcd along chc Rhone river From September to May, adults 
remained in (Ini soil, and their activity was reduced Beetles were mottly active at the end of spring and in Summer, 
iuhI i I icy werv found at (his moment under anirnaJ droppings (hones, but also entile nnd sheep’), where they searched 
tOT humidity. Mating and oviposilion occurred m soil, consisting m a foliated mixlurcol'sund. sill and compost. Larval 
development required one month The first description of the larva of a species of the genus Platytomus Mutant, 
1842 is given Larval morphological characters arc very similar to those in the genus Pleurophttrus Mulsant, 1842 of 
the same subtubc Rhysscmina,.u , n.inPittmo & Mariam (1986) 

l.arsal ninrpliokigy, liiaaamK status, er«loj^, f'olenptrra, Aphodiidae, Psauiuindiini. Platytomus tibialis, 
Falaearctk region 


INTRODUCTION 

The genus Platytomus Mulsant, 1842, in its actual position willlin the subtribe Rhyssemina as 
discussed by Pittino and Mariani (1986), is widespread throughout almost the whole Mediterra¬ 
nean basin as well as the Australian, Ncarclic and Neotropical legions. It is also sparsely occur¬ 
ring in western parts of the Lquatonal Africa, the Mascarenes as well as inPalaearctic Asia and 
Oriental Asia. Ten species are actually known from the Old World (Pittino & Mariani 1986). 
Platytomus tibialis (Fabricius, 1798) is spread troughout the whole Mediterranean area, includ¬ 
ing the Atlantic Islands, and also extending across West Palaearctic Asia eastwards to Central 
Asia. It was also found in the Western Australia (Rakovic 1981) and in California (Pittino & 
Mariani 1986). 

Very few data are currently known on the biology of Platytomus species. The Mediterranean 
species inhabit humid and/or arid sandy areas near the sea level to an elevetion of about 2000 m. 
Adults may be collected numerously by sifting sand under vegetal debris or among grass roots. 
At occasional occurrence, adults have been found under dried dung and stones, possibly con¬ 
nected with search for humidity (Pittino & Mariani 1986). Larval stages were unknown up to 
now. 

We hail the opportunity to observe during one year a large population of Platytomus tibialis 
in Southern France. The aim of the present paper is to precise the biology of both adults and 
larvae, and to describe the third larval stage of this s|»ecies. 
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MATERIAL AND METHODS 


•Site description 

The i>t»sciv:ii'.c.'nb were corned out in Fourques (Garc DCpartc-mcnt), 2 km North of Arles, Southern France. Site consisted to 
a large horse enclosure lined with Populus alba , Salix sp and shrubs of flasa sp Vegetation Intercepted fargo amounts of 
organic matter dead leaves, rotten trunks, and many organic debris coming from the Rhone river winch flowed nil along the 
*ite The sandy hank went up slightly as far as the horse enclosure. The substratum emitted ufa compact sandy silly soil, 
directly exposed to sun. with high seasonal variations of temperature Horse droppings were present in the whole park, bur 
were more abundant where horses were feed Plaiytomus rebuilt? were only present on rhac parr of rhe enclosure, and was 
neither present in the organic rubbish accumulated along thcnvcr banks, nor in the sandy banks 

Biological Observation* 

Monthly observations were made from November 1994 to September 1995. Fifteen udjlls were collected in February 6<h 
1995 und bred in the laboratory in a silty, rolled leaves :md old horse dropping mix! ore. Larvae were obtained at the begin¬ 
ning of April and were fixed on April 21,1995. ir, a k.AAD solution (Came 1951) when they reached the third larval stage 

RESULTS 


Biology 

From September to May, beetles remained in the soil, consisting of a foliated mixture of sand, 
compost (dry horse droppings, straw, dead leaves) and stir. Beetles were distributed among the 
different layers, either isolated or in groups of two or three individuals, some of them in short 
horizontal galleries. They moved slowly when excavated, and tried to escape by digging com¬ 
post. Beetles had a crepuscular and nocturnal activity. Oviposition occurred in early spring. 

In May, when soil temperature increased, P. tibialis was very active at dusk. Beetles were 
found until the end of August under fresh horse droppings (about 5 individuals on average under 
each dropping). They exploited recent droppings, dry in surface but humid below, and always 
remained at the interface between the soii and the dropping. They moved horizontally but they 



Figs 1.5 Platytomus /i6ia/u(Fabncius). 1 hixid.S cpiphorynx. 


386 



never made their way into dung. Larvae were never observed under horse droppings. In Moroc¬ 
co. P tibialis was observed under cattle dung pats and sheep pellets, and possibly dung was 
searched by adults only for humidity rather with specialised biological requirements, as sugges¬ 
ted by Paulian & Maraud (1982). Mating and oviposition occurred only in the foliated mixture of 
sand and leaves which accommodated adults from September to May. 

Larval morphology 

Mmlklal tKAHiNDJi Seven third stage lurvac. obtained in April 1995 from adults kept in laboratory conditions. 

Gown Pourqucs, Southern France Material deposited in the collection of the Laboratcr.rc dc Zoogcographic, Montpellier. 

Di-scrjp iton. Larvae white, very small, 4.30 mm on average from the mouth parts to the anal slit. 
Maximum width of head capsule 0.90 to 0.91 mm (Fig. 1). Cranium yellowish brown, surface 
smooth, without depression on each side on the Irons. Frontal suture distinc t, 12 dorsocpicra- 
nial setae and 23 mierosensillae on each side. First antennal segment larger than second; second 
and third segments subequal. Third antennal segment with four distal setae and a large ventral 
apical process, nearly half long as the third segment (Fig. 2). 

Frons, on each side, with 2 setae. Each antenna! base with 2 long setae, one long seta dorsally 
and one short seta exterolaterally. Clypeus not distinctly divided into preclypeus and postclypeus. 
Each side of clypeus with 3 setae. Labrum with 2 central setae and 3 setae exterolaterally on 
each side. 

Mandibles yellowish brown, with scissonal and molar area, acia ard brustia dark brown. 
Each mandible dorsally with 2 setae and ventrally with a patch of 3 short setae (Figs 8-33). 

Maxilla with galea and lacinia distinctly separate but close together {Fig. 3). Palpiger dis¬ 
tinct. Plectrum with 2 large setae; maxillary stridulatory teeth absent. Galea dorsally with a row 
of 3 large setae; ventrally with one long seta and 2 short setae. Lacir.ia dorsally with a row of 5 
long setae near the mcsal edge and one short seta posteriorly. Lacinia with an apical uncus. 



Fig; 2-4, (>, 7 .Piatytomut uhiahs (Fabricius). 2 - Iasi two segments of antenna, 3 - left maxilla, dorsal view. 4 - hypophar- 
ynx, dorsal View, 6 thoracic Spiracle, 7 vcnlef of Iasi abdominal segment. 
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Hypopharynx with 3 setae on Ihe exterior side of each labial palpus. Foirrmacrosensilla and 
2 setae on the central pan of glossa. Glossa, anteriorly to the oncvli, with a transverse row of 
spinelike setae and 3 setae on each side (Fig. 4). 

Epipharynx scarcely trilobed, pedium surrounded by phobae. Protophoba bistiehous on the 
left and monostichnus on the right; protophoba with 13—14 microscnsillae. Crepide small, semi¬ 
circular, with 2 microseiLsillae on it and 2 on either side of it. Dexiotorma produced cephalad 
and caudad; laeoronr.a smaller than dexiotorma (Fig. 5). 

I.egs four segmented, with well developed claws each with 2 short ventral setae (Figs 14-15). 

Dorsal annulets of abdominal segments i5 with setation as follows: each prescutum with 4 
short setae, each scutum with 3 long and 5 short setae on each sice, and each scutelUnn with 7 
short setae. Abdominal spiracle-bearing area each with 1 seta ventrally and 1 dorsal s:cta. Con¬ 
cavities of respiratory plates of thoracic spiracles facing posteriorly, those of abdominal seg¬ 
ments facing ventrallv (Fig. 6). 

Raster with leges of 32-33 hamate setae scattered irregularly on the venter of the 1 Oth ab¬ 
dominal segment, three or four long setae on either side (Fig. 7). Lower anal lobe divided into 
two sublobes placed adjaccni to each otlicr. 



Figs K-l$.P!ar>tovus UblaHs (T'abricius). 8- left mandible, dorsal view, 9- left mandible, ventral view, 10 - left mandible, 
molar view. 11 - right mandible, ck-rsal view, 12 - right mandible, ventral view, 13 -nglu mandible, molar view, 14 - 
motithcMric ieg, ink view. IS - lip of mcsothanicie leg. 
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DISCUSSION 


Jeiuih (I960) and Richter (1%6) gave u key to genera and tribes of Aphodiidac based on larval 
characters. Psammodiini differ from Aphodinu and some Kupariini (gen. Saprosites Redten- 
haeher, 1858) by the presence of two anal lobes, a galea with venlrally one long seta and a row of 
two or three short setae and the maxillary’ stridulatory area without teeth or a patch of very 
mtnure teeth. Piatylnmus tibialis presents these morphological characters. 

The key established by Jerath (1960) to larvae of genera of the tribe Psammodiini ean be com¬ 
pleted as follows: 

1 (ialca vcnnally with a long «u and a row of throe short setae; each abdominal spiracle hearing area with 6 7 setae 

vCnlially and 2 sclAC dorsally .. . Suhtribc P.vammodima 

Gnlca venlrally with a long sctu and two short setne; cacli abdominal spiraclebeanng area with 12 setae vcntrally and one 
sda dorsslly... subtnbe Rhyssemma .2 

2 bach abdominal spicac.cbcartr.g area with 2 setae vcnxrally and one scudorsally. each mandible dorsalty with one or two 

.«cuc . Pleuropkorus Mulsant. 3 

Each abkuninal spiraclcbcaring area with ore scia vcntrally and one seta dorsally; each mandible dorsal ly with two setae 

. . Piatytomus tibialis (Fabncius, 1789) 

3 Second anti third antennal segments tubcqual, first long; laeotorma small as compared to dexiotorma in size; each man¬ 
dible dorsady with a single seta . Pleurophorvs caesus (Creutzer, 1796) 

- First and third antennal segments subcqoal, second short, laccitorma and dexiotorma more or less similar in size; each 
mandible donally with two setae .. Pleurophomt longulus Cartwright, 1948 
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Abstract Important feaiincs of larval chaetomc in Carabidac (Coleoptcra), and principles of identification 3iid 
Kotnologisaiiofl of dements have boon analyzed SatiiCiri'iry lioninlogiviliori ofcertain diactomc .structure?, is possible 
only when addilmnal markers. i c sigilhicaru used in analysis Typology and lopology of chaetomc arc described 
new designaUor.s for u numberol slnicmrcs arc suggested Functional model ofcarabid larvae chaetomc is discussed 
in its adaptive integrity based on correspondence of structure and functions of scnsillac Main chaetomc functions arc 
described, i c covering, sensory, locomotoiy, and feeding-related, different types of their realization arc considered 
Main ways of chaetomc rcsirocrunsation arc distinguished and described It is shown, that possibilities of chaetomc 
modification in carabid larvae arc restricted in genera t to three mam types ohgochactosis, hctcropolychactosis, and 
homopolychactosis, they arc specific within laxa of tribe rank Chaetomc modification type has to be taken into 
account in the studies of larvae taxonomy, ami in elaboration of identification keys ..Primary" set of scnsillac as by 
Bousquet & Goulet (1984) is not plesiomorphic for carabids it is suggested that primitive state of chaetomc is 
characterized by irregular distribution of scnsillac. and by slight differentiation of general structures Key direction of 
chaetomccvoluiion is optimization of sensory amt covering functions, morphologically it is expressed in stabilization 
of chaetomc and in formation ofconstant complexes of different scnsillac Ways of chaetomc modifications arc specific 
for certain caxa, and their analysis can be used for elaboration of relationship scheme in carabtds 

Chaetotaxy, morphology, larva. Coleoptera. Carabidac 


INTRODUCTION 

Characters of chaetotaxy have been used in the systematics of ground-beetle larvae since the 
beginning of this century However, their applicability has been hampered by the lack of a 
convenient system of designations The attempts undertaken have mainly pursued but utility 
goals, that is. brevity of a description and’or compilation of keys to species of individual genera 
{c g, Emden 3 935 for Cicmdelmae alacostemale sensu Horn 1926, Nichols 1986 for An/illts - 
aim Banmger, 1937) carabid larval chaetome being highly diverse and variable, this has not 
allowed to apply those schemes for other genera It has long been quite clear, however, that a 
universal model of chaetotaxy can be developed concerning only a restricted set/number of 
setae Designating only the biggest cephalic setae, Ilabu & Sadanaga (1961) have pioneered this 
work This scheme has beer, applied to vanotis ground-beetle groups (Habu 1973, 1981, Habu & 
Sadanaga 1961. 1965, 1970. Harris 1978, Zetto Brandmayr & Brandmayr 1978) A different 
practice of limiting the number of designated elements, which lies in using the chaetome of 
msiar l. has been developed by Goulet (1983) In a modified way (Bousquet & Goulet 1984) that 
designation approach of the ..primary setae and pores" has gained the general acceptance I low- 
ever, an over decade-long usage of That classification has revealed a number of defects which 
considerably restrict its applicability First of all, this concerns the ambiguous term ..pore'* 
(Makarov 1990, 1991, Maddison 1993) and highly formally criteria for delimiting ..primary" 
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structures (Makarov 1991, 1993). This creates difficulties in designating the setae in larvae with 
strongly modified chactome forcing some modem authors (e. g., Moore & Lawrence 1994) even 
to abandon approach of Uousquet & Goulet (1984) altogether. 

According to Bousquel & Goulet (1984: 574) ..setae and pores on the first instar larvae and 
then homologous structure on subsequent instars" are just primary. Yet such a criterion of 
priority fails in very many cases. 

First, among some ground-beetle larvae from the tribes Cicindelini, F.laphrini, Anthiini, Hel- 
luonini, etc., mstar 1 displays more or less numerous accessory setae. Second, contrary trend is 
observed in a number of groups (Carabini - Makarov (1993), Hembidiini Maddison (1993), 
Treehitac - Grebennikov (1995)), with instar I without some chactoine elements. A ..primary" 
set of pores is currently perceived as mainly plcsiomorphic. though with neither proper embryo 
logical nor paleontological background, c. g., Arndt (1993). However, a study of well-preserved 
fossils (Makarov 1995) reveals that tliis requires confirmation. 

11 is thus reasonable to consider the scheme hy Bousquel & Goulet (1984) as designating the 
most common set of culicular sensory structures in carabid larvae. In this connection, below i 
shall avoid the notion ..primary", instead using ..general" as applied to rhe primary structures in 
the sense of Bousquct & Goulet (1984). 

It is also noteworthy that technical difficulties in studying the carabid larval chaetotaxy force 
many authors to use Traditional, largely macrostructural features as the leading diagnostic char¬ 
acters (Arndt 1993, Makarov 1994). Hence, chactome characters serve rather for unravelling 
the relationships and for constructing phylogenetic trees or clades. In this way, chactome struc¬ 
tures require further investigations. Discarding phenetic schools, the basic characters underly¬ 
ing a phylogenetic reconstruction ought to meet a number of rather serious demands: (a) reliable 
homologization, (b) an exact revelation of the polarity/modality of a variation series, and (c) a 
low' probability of a character's reversed condition (Ax 1987, Pesenko 1993). Though a phyloge¬ 
netic importance of larva! features has been repeatedly discussed (Goulet 1978, Arndt 1989, 
1993, Makarov 1990), to the best of knowledge, no special evaluation of chaetome characters 
has hitherto been performed. 


MATERIAL AND METHODS 

Material serving the basis for (his work is boused in the collection of Zoology and Ecology Department of the Moscow 
Teachers' Training University. This material comprises 453 species from 84 genera and 39 tribes, mostly fixed in 70% 
ethanol. Besides, larvae of beetles from other families have been studied (Dytiscidac - 4 species, Hydrophilidac - 4, S'a- 
phyluudae - 5, llisicndac - 2, Dry luke - 1 , Cantharidac 2. F.latcndac 3, Tcncbnomdac 2) as well 3 s larvae of allied 
Ncurcptcra (Ostnyiiduc, Ascalaptodac and Myrmclcomdae one species from cadi!, for deluded list of rr.uienaJ examined 
see Appendix A proportion of samples is mounted either 3s constant microprcparation.s with the Faurc-Herlcsc medium or as 
temporary mieroprspirations with glycerol, according to the conventional techniques Altogether, 1780 .specimens have 
been (femed. Larvae wcrooxamincd under MBS I. MBI 2 and P-1 fistcrooniicroscopcs at magnitudes ranging, firm la 

900*. 

Some Hoc structures ot larvae were studied with aCambndgc Stcrco-Scar. 250MX ir.d Hitachi S-450 scanning electron 
microscope* 

Statistics was perfcimed for revealing Ihc variation range of seta I groups For this purpose, 8 model species (K'ebrui 
kirgisicu. Dutckpilii fcu.su. If!tin net mulnpunctuta. tiuphrus luppomcus. Chvinu /vs son, Axaphufton jluvipc*. Ag'inum 
mtieUcn, Hor pains ru/iptu, Pavapaeus cruxnta/vr, Cymmths lateralis) were chosen lor measuring the length of the setae 
on ihc frnnii.l and parietal sclcritcs. on ihc pionotum.on abdominal tcrgiic and stern,tc IV and on thauro^omphi From 6 to 
25 semi have been measured on each of the scloriles, with their relative lengths considered as percentage of the longest 
(100%) Grouping wa* undertaken using K-mcans clustering with (he program STATtSTICA4 3 

Sjpragcncnc uxa accepted here arc mainly according to (lie system proposed by Kry/ ,,Br H»vskij (1983) and Kiy/h- 
onovskij ct al (199?) Notauor ofseiac and pores follows that ofBousquct&GouIcKL'W) 
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Tab 1 Representation of nficncial" sf scrac ami density ofsciwillae on body surface of some Carabidac larvae. (R level o! 
ebuetome reduction, poriion ofida in % from ..general" set; N average number of all sensillae on 1 cm 2 of sclent surface.) 
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RESULTS 

Phylogenetic evaluation of chaetome features 

A study ofihe Topography of lar\'al sensillae in various beetle families (Hydrophilidae, Staphyli- 
nidae, Dytiscidae) shows that numerous, particularly soil-dwelling forms display a chaetotaxy 
often thoroughly similar to that typically occurring in ground-beetles. And several complexes of 
sensillae (c. g., PA ;JJj ; PA^p^; FR, a ) are traceable even among such taxa phylogene-tically 
remote from ground-beetles as Tenebrionidae. For example, when comparing with the general¬ 
ized carabid type, 16 out of 19 setae and 7 out of 15 „pores“ are reliably identifiable in the larvae 
of Helophorus (Hydrophilidae) (Fig. 2). A similar pattern is observed also among certain larvae 
of Staphylinidae (Figs 3, 4) and even in Elateridae (Fig 12). The chaetome of tergites and 
slemites is often even more alike (Figs 5-11). For comparative purposes, it suffices to recall 
-hat, among the Carabini larvae, there are only 15 setae and 10 ..pores” on the parietal sclerites. 
Amongst lesser larvae of the supertribe Trecbitac, a considerably reduced set of pores is marked 
(Grebennikov 1995), and soon. 

Hence, as regard a similarity of larval chaetomes of various beetle families, only two hypothe- 
ses seem admissible, either the tipization is possible only at the order level (this being a funda¬ 
mental feature of all beetle larvae), or the chaetome's adaptive modifications exceed significant¬ 
ly The extent of madaptwe restructurings within the family. 

The larval cliaclomc of ground-beetles poorly resembling that of aquatic Adephaga (Dytisci- 
dae, Gyrinidae), this is rather evidence favoring the second alternative. Thus, the resemblance 
between the generalized chaciome larval types of carabid and the typical diving beetle genus 
Ityhius (Adepliaga: Dytiscidae) is significantly less than, for example, with the near-water genus 
Helophorus (Polyphaga: Hydrophilidae) (Fugs 1, 2, 5, 6, 8, 11). More often these are sensillae 
which location is restricted to the stgilla both of die larger muscles (abductors and adductors of 
the mandibles, etc.) and endoskeletoit. 

Consequently one may speculate that, the structure of a chaetome is significantly determined 
by the way of larval life. The structural particularities are displayed only at the level of most 
strongly interrelated complexes of sensillae and sigilla. Thus, a generalized chaetome in the 
sense Bousquot & Goulet (1984) cannot be regarded ancestral to ground-beetles. 

One more problem of a phylogenetic interpretation of chaetome characters is related to the 
difficulties ;n evaluating the plexiornorphies. The fact that a number of ..primary” sensillae are 
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lacking white ..secondary" setae are present in instar I larvae of certain tribes (Carabini, Cy- 
chrini, Braehinbi, Dyschiriini, etc.) means that a generalized chaetome in the initial sense 
(Bousquet & Goulet 1984) is treated perhaps too formally and includes also ..secondary* struc¬ 
tures. Besides that, in the eases when some chaetome elements ate missing, it appears impossi¬ 
ble to attribute that to convergences (homoplasy) or to symplesiomorphies. and this can result 
in wrong kinship evaluations. In addition, a possible insiauration has been demonstrated for a 
number of insect strictures, that is, repeated origins of a phenotypically lost feature due to 
conservation of genetic copies; setae thereby appear particularly strongly inclined to that pro¬ 
cess (Emelyanov I9R7). 

All this evidently questions the utility of the chaetome for studies on carabid phylogeny. In 
my opinion, the only way out lies in modifying the methodology of evolutionary reconstruction 
of larvale. 

To a considerable extent, imaginal evolution is related to the development of reproductive 
isolation mechanisms, often without expressed adaptive roles. In contrast, the evolution of pre- 
imaginal stages is mainly adaptive. A natural way of reconstructing their phylogeny would lie in 
an analysts of their adaptive systems and functions. 

As applied tu arthropods, an evolutionary method of phylogenetic reconstructions based on 
an interpretation of adaptive traits of functional systems has been developed by Mancon (1959, 
1977). As regards ground-beetles, these problems have been analyzed mainly by Evans (Evans 
1980, 1982, 1986, Evans & Forsythe 1984), the locomotor system of the imago taken as an 
example. It has been nored therewith that adaptive systems display polarity more readily and arc 
not subjected to reversions (the law of progressive specialization). No study of larvae in this 
aspect has hitherto been conducted. 

I Icnce, the objective of the present work can be defined both us a ltiorphoiunotional descrip 
tion of the chaetome and an analysis of its modifications. 

Chaetome as a whole 

The chaetome in a strict sense is understood here as all cuticular structures associated with 
primary external receptors, i.e. sensillae. Hence, the main function of a chaetome is sensory, hi 
a broad sense, the chaetome also encompasses microtrichia (Fig. 44a) and spines (lug 29). i. c 
a number of cuticular derivatives closely interacting with sensory elements. Multifunctionality 
of many sensillae and their interactions with non-sensory structures extend significantly the set 
of the functions carried out by a chaetome (see below). 

in general, a ground beetle larval chaetome can be characterized by the following particulars: 
(a) great diversity of sensillae, with numeral dominance of trichoid and basiconical mechanore- 
ceplors. tb) low number of sensillae-distant receptors; (c) infrequent occurrence of complex 
setae of complex form; (d) absence of compound sensory organs (chordotonal and others ah), 
their functions taken up by individual sensillae. 

From a standpoint of adaptive value, adaptive and largely inadapuve structures can be distin¬ 
guished in a chaetome (Makarov 1990, 1991). A chaetome’s functional integrity is evident, for 
such alterations as an increased number of setae, changes in their mean length, the formation of 
drusy setae, etc., take place coordinate^ in various sclerites. Often they are accompanied also by 
modifications of the sculpture, while changes in inudaplive structures are less evident. However, 
an analysis of the kno wn patterns of reduction (Makarov 1991, 1993, Grebennikov l995)shows 
that sensillae get lost in a regular way. Thus, Carabini display a reduced discal complex, where 
as among Trechitae the reductions concern the posterolateral groups of sensillae of die thoracic 
and abdominal tergites. 
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figs 1—12 Chactotaxy of the separate body pats of Cclcoptcra larvae in different families (schematic) 1-4,12 cephalic 
capsule (left - vcrrral view, right -dorsal view), 5-7 - tight half of pronotum. dorsally, 8,9 - abdominal tergit IV, dorsally, 
10 H - abdominal ventntes IV, vent tally l. S. 8. 10 - Hybius fiiligvuuus (Fabncius). L3 (Dytiscidac), 2, 6,9. 11 - 
Hefophoms aquoUtus{L ), L3 (Hydrophilidac). 3 - Tachuiussp . L3 (Staphylmidac), 4,7 -Philonthussp , L3 (Staphyli- 
nidac), 12 Alhous sp . L2 (Elsict idac) SetBtllac, corresponding to gencialized type arc shown as solid, other sens iliac as 
Jetted 
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Hence, the larva! chactome of Carab.dae can he considered as an integral system exhibiting 
its own patterns of change. 

Below, the basics are briefly presented of a formal classification of chactome elements. 

The principles of identification and hornologLzation of chaelomc elements 

In the framework of cladistics (Ax 1987) and considering the newest requirements of the hypo¬ 
thetic-deductive methodology (Pesenko 1993), the first condition of adequacy of a cladistic re¬ 
construction is character analysis aimed at a revelation of homoplasies and of initial and derived 
states. 

Hie specificity of larval stages (scarcity of fossil evidence, poorly developed biochemical and 
genetic approaches) greatly restrict the set of the methods admitted to establish the homologies. 
In fact only three Remane's criteria remain (Rcmane 1956. with consideration of additions by 
Pcscnko 1993). resemblance of position, resemblance of special quality, and transitions through 
intermediate forms Applicability' of the latter criterion thereby faces additional difficulties, be¬ 
cause even in well-studied carabid groups, larvae are kr.owa lor less than 30% species. 

At the same time, owing to both a well-expressed embryomzaiion and a number of structures 
getting considerably modified in the course of carabid larval development, ontogenetic criteria 
appear partly useful as well in unravelling homologies by origin and polarities by antecedence. 

Homologization of chactome elements in ground-beetles is generally based on the fact of 
retention of sensillae innervation along with growth and development (Wigglcsworth 1953). 
The known patterns of aberrations conserved for stage to stage (for example, duplicated setae 
PR, in Carabus granulatus) can be evidence of ontogenetic succession of chaetome elements as 
well. 

Below, the main aspects of classification of chaetome elements and the methods of homologi- 
zation are briefly considered. 

Typology 

The generally accepted classification of Bousquet & Goulet (1984) discriminated two classes of 
sensillae. setae and pores. Yet whereas a seta largely implied a trichoid-type sensilla, pores were 
understood as embracing all structures with a small agile portion: conical, campantform. and 
placoid sensillae. A number of basiconical sensillae (PR,, ME I0 , TEg) were therewith designa¬ 
ted as setae, while a bit lesser sensillae (FR,) as pores. 

The typological classification of sensory structures of ground-beetles presented here roots in 
classics of insect morphology (Snodgrass 1935, Slifer 1970, Mclver 1975, etc.), external rcccp- 
lory structures encountered m carabid larvae can be divided into functional groups with distinct 
moiphological characters 

MECiiANORFcmoKs. Formed on the basis of a bipolar neuron, associated with cuticular structures 
of ihrcc types: 

(a) Trichoid sensillae or setae (hair sensilla, seta, sensilla chaetica, sensilla trichordca), the 
biggest and the most thick-wallcd, often with an apical pore, they can also perform the function 
of a contact chemoreceptor (Mclver 1975, Spence & Sutcliffe 1982). Reccptoty fields perceiving 
joints’ articulanon and typical in the imago are unknown in larvae. The only possible exception 
is gPS. These fields’ function is carried out by individual sensillae located so that their contact 
to tire environment is limited. Such are PY,. TE 3 , CO,.,. COu ,7, possible PA, Other propri- 
oreceprors are represented hy campanifonn sensillae (see below). 

Accessory setae differ in shape: needlike, drusy, baccilliform and phyltoid, boughform, spines 
etc. (bigs. 13-17). 
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Usually, larval setae differ in size quite considerably. A statistical analysis carried out has 
revealed that among them three groups can he reliably distinguished. T designate Ihese groups as 
micro-, nieso-. and marcoserae, respectively. The bolder botweco first two groups setae ap¬ 
proach each other and, no differentiation into micro- or mesosetae being possible in some par¬ 
ticular cases (Fig. 22V 

The size restricts the morphological diversity of setae. Thus, only microsetae appear to display 
a baa Hi form or phylloid appearance In contrast, only meso- or macrosetae can be bacilliforrr 
or drusy. 



\ 3-2) types of scnsdlac m carahid larvric \ Wl 1 - toehold scnsdlac of different shape (1 3 -tiecdlefom (typical) seta. 
14 bacilli form. 15 dmsefonn. 16 pltyllmit, 17 hough form). 18 mtucal scnsilJ.i, 19 cantpanifonn scnsilln, 20 
phicoi-J >-‘asilla. 2 i ..lynfurm urgans” (deepped ttun|ianilonn icusilla) Fig 2? Scalier-diagram olliic leneciL*. jTthree 
dimensional setae group (explanation in icxi) Fig 23 toil oldiflirrem scttsiUae on fbc lop of laisi joint of lubial palp in 
Aronum mtuileri [Hotel), L3 Abbrcvialiou co-canicalscnsillc.cf-canpaiiform «cnsillc,pl -plaeoi.1 scnsillc. 
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(b) Campamform sensillae (Fig 19), described already by Bcrlese (1910), are homologs of setae 
(Snodgrass 1935. Schmidt 1973) Their function is propnoreceptory Both special sensillae 
TR* i (Fig 21) and Jynform organs'* on legs and tergites are referred here Campamform sensillae 
are widespread8 in beetle larvae (Zacharuk 1962), often being associated in functional units 
(Mclver 1975) 

(c) Digitiforin Sensillae are specialized derivatives of setae on mouthpart appendages Despite 
an apical pore, they are only mechanoreceptory (Zacharuk et al 1977) Apparently, tiiey serve 
for orientation in soil tunnels, pcrcepting the vibration of walls emitted by the victim (op cit) 
Similar structures arc known m the imago as well, although their function is olfactory (Honomilch 
1980) 

CHhMORKCi-noKs Chemoreceptors are less diverse in ground-beetle larvae Morphologically, 
most can be attributed to a group of contact sensillae (Shfer 1970, Tyshchenko 1986) represen¬ 
ted by microsctae, conical anil less frequency, placoid sensillae 

Microsetae are located at the apices of the antennae and urogomplu as well as on sides of 
tergites Basi- and cocloconical sensillae (Fig 18) are usually placed on the head capsule and 
both on thoracic and abdominal sclcrites They form most of ..secondary pores** Placoid scnsil- 
lae (Fig 20) seem to be the most highly specialized chemoreceptors (« g, AN, d ) Maddison 
(1993) believes that they represent chordoional organs 

The large basicomcal sensilla on antennumere 3, known as ..sensorium**, is also referred to 
the group of chemoreceptors Apparently, it performs a hygroreceptorv function 

Regularly, chemo- and mcchanorcccptors jointly form the functional groups For example, 
frequently there is a medial chcmoreccptor surrounded by campamfonn mechanoreceptois at 
the apices of the antennae, maxillary and labial palps (Fig 23) 

Intermediate sensillae forms ate possible only amongst pooriv specialized sensillae of Ui- 
choid or conical type 

Topology 

I hc system of chaetome designations as developed by Bousquct & Goulet (1984) i$ based only 
upon the elements’ dispositions In so doing at least for two reasons, there are difficulties in an 
exact designation of sensillae (a) a strong structural reorganization of larva body when the 
habitual system of topographic correlations is lost (e g. Cicmdelmi), (b) substitution of one 
sensilla type by other one and (c) absence of individual chaetome elements (e g reduced tergal 
setae in Carabmi), also deteriorating the system of designations Subsequently, due to adoption 
of designations for some ..secondary* 1 setae (like AN„, the latter have been tended to be treated as 
homologous elements along with ..primary" setae (Arndt 1993) Recently, based on a statistic 
analysts of morphometric characters (Brinev 1995), the extent of correlation among setae has 
been shown to be independent from the distance between ones Hence, identification of the 
setae based solely on their inrerposmons is insecure 

To overcome these difficulties, additional markers have been used for the determination of cha¬ 
etome elements Ibe method of sigillotaxy (Makarov 1989, 1991, 1993) is based on the utiliza¬ 
tion of sigtlla as markers for the sites of muscle attachment to the cndoskeleton, all well distinguish¬ 
able by a well-developed primary microsculpture Another technique lies m using for diagnos¬ 
tic the rather stable Junctional complexes (usually, this is a tnchoid sensilla in combination with 
a cainpamfoim one) In both cases, a secure identification (and thus homologization) becomes 
possible of almosr of structures of a chaetome 

As regards the larvae with a complex chaetome (c g , F.laphrim, Calhstini, Cialcrilini, An- 
thum, numerous Harpalim and Lcbuni, etc ), die problem of an exact homologization cannot be 
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ri££ 24-31 Sonic details of chaclotitxy in carabid larvae 24-26 - designations of pronotmn seta groups show by the exam¬ 
ple of larvae m F.lifihnrn tribe (right holf of prouotum, dnrsally. muscles sigillcs arc Jolted), 27 2S s true Hue variations of 
icntunul sensory complex of tbutih untcnnujoint, dorsal aspect. 2 y scnsillac ofcibanurr,, from the left - hypopharynx, from 
d.c right-cpipharynx (explanation in text), 30,31 -chactomc of abdominal tergitIV, lateral aspect (30-homopolych.acto- 
sis. 31 hcrcropolychactosis) 24 Ftaphrus npan us (L ), L3, 25 - F cupreus Dnflschimd, LI, 26 - Bhthisa 
"i ulupujtclaia(l.), 1,2, 27 - Ptemslichus .tfnttnui (Panzer), LI, 28 Epaphius .rtvu/ij^Puykull). Li. 2'3 Ag.t/iurr 
i-j<ir,ifri/»(Muimcihcun). L3. 30 Amaya brunnea (Gyllenlml). L3.31 Cynundis vnpora/:owm (L ), L3 Abbreviations 
tph Icrgo-pbrugmal. is: - tcrgo-'tcrnal, tco - tcrgo-coxai muscle complexes Designation ofsctac according to noiiMuet* 
(ioclct 1984. muscle groups according to Kiler 1964, with modifications 
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solved at the level of individual dements. The notion of a group of sensillac has been introduced 
for such cases (Makarov 1993), meaning a unit of the chaetome structures delimited by demar¬ 
cation zones (usually, by sigillac). In the norm, the groups arc designated by the ..primary" seta, 
c. g. gPR» in Elaphrui (Fig. 24). More seldom, a group encompasses several setae (gPR, „ - Fig. 
25). Finally, in extreme cases of chaetome complication, one must speak only about the com¬ 
plexes of sensillae: anterolateral, anterodiscal, etc. (Fig. 26). Since it is sensillae innervation 
that is at the base of their homology, we consider the homology of an individual seta and a 
respective group as possible. 

It is noteworthy that some sensillae retaining relative stability in structure and position 
remain undesigned (Maddison 1993) This mainly concerns complexes of sensillae of antemio- 
meres 3 and 4 as well as of the buccal cavity. 

The complex of sensillae of anteunomere 3 comprises a big campaniform sensorium and a 
group of 1-3 sensillae placed more dorsal I y. The group usually encompasses two conical and/or 
bacillifonn as well as one spherical or placoid sensilla. Modifications of this complex (besides 
the above variations in the sensorium) are reduced to a dwindling number of sensillae up to their 
complete decline. 

In a typical case, the terminal complex on the antenna includes one apical seta AN t , two 
dorsal comical and one ventral bacilliform sensilla. This set is relatively stable within the family. 
The modifications known to us he in the bacillifonn sensilla being substituted by campaniform 
ones, or.e of the conical sensillae reduced, and the length ratios changed in the chitinous deri¬ 
vatives of the tormogenous and trichogcnous cells (Figs 27, 28). 

The absence of additional markers in the apical part of antennomcrcs 3 and 4 makes it impos¬ 
sible to homologize the sensillae in case of any reduced or considerably modified elements. 
Hence, in contrast to the opinion of Maddison (1993) it appeals hopeless to introduce designa¬ 
tions for such structures. In their descriptions, it is advisable to use such toponymic notions as. 
e. g., a ..medial conical sensilla' 1 . 

Finally, the buccal cavity supports its own complex of sensillae. Their main part (a group of 
conical and campaniform sensillae) are placed on the epipharynx, only two pairs of campani¬ 
form sensillae being located on the cibarium. The latter sensillac arc highly stable throughout 
the family, -while the epipharyngeal ones are highly variable. Among them, more or less cons 
tantly distinguishable is only a short lateral seta. In general, the remaining group forms a more 
or less distinct row r of FRg> setae to the fore angles of the cibarium, which is sometimes clearly 
divided by a medial impression of the epipharynx into an anterior and a posterior groups Rela¬ 
tive constancy of some inouthpart sensilae enables to give designations for them (Fig. 29). Ana¬ 
logously to lJousquet & Goulet (1984) lateral seta is called Cl, (from cibarium), sensillae of 
cibarium itself arc Cl* ar.d CI h , while epipharynx group of sensillac is gCI (and could be divided 
into subgroups gaCI and gpCl). 

One more sensillae, that has not yet been defined (Maddison 1993), lays on the front edge of 
paraclypeus in the area of FR e * seta. It is rather constant, and in some cases could be const 
dered as marker sensillae, dividing the groups of seta FR* from FR® (Fig. 29). It is suggested to 
define this sensillae as F Re- 

Topology of specialized sensillac (mostly distant chemo- and hygroreceptors) is more con¬ 
stant that the topology of little specialized trichoid and conical sensillac. Chaetome modifica¬ 
tion happens mainly due to contact chemo- and mechanoreceptors, which include typical seta 
and different conical and campaniform sensillae. 
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Figs 32 SlnicnjroaTMlcliBcloTjuyofcarabid larvae legs - 32 .35- middle leg. frontal view (32- 34 excavalcry legs. 35 
riHMklig legs}. Sfc 315 tarsus y< middle leg. frontal view ,39 41 ape* <>f tarsus, frontal v ie.w 3 2 Sntntes hucirfu Pallas. 
L3, 33 Gankin hybrid# L„ L2. 34 Onhogontus ‘fucutangulus Cbaudoir, L3. 35 Gilliam- hutaius (F.). L3, 36 
Molops jwei/Jfl*anzcr), LI. 3? - itlcholicinus seiosus J. Sahlbcrg, L3, 38 - Masoreus weiterhall (Uylkuhal), L3. 39 - 
Lone era pdicorms (F ), 1.2.40 -Drypta dentata(Rossi), L3.41 -Paradromius lineam (Olivier). L3. (35 after Makarova 
A Makarov (1996), other -or if.). Natation of ..primary"setae artd pores follows thaiof Housqoct AGoulci (19$4) 
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Functional model of chactome 

Functions of certain chaetome dements of carabid larvae are almost unknown, and special phys¬ 
iological experiments axe needed to study them. However, more or less precises relationship 
between structure and Junction has been revealed for the majority of cuticle sensory structures of 
insects (Snodgrass 1935, Dcthier 1963, Tystchenko 1986). Therefore already now it is possible 
to describe the general model of carabid larvae chactome. 

This model is based on the following statements: 

- all cuticle structures including the number of derivative seta are sensory 

- most thichord sensiilae judging by SEM data do not have apical pore, and thus are considered 
as mcchanoreccpfors 

- distant receptors are lacking in typical cases 

Chaetome as well as other derivatives of cuticle contributes to four functions, discussed below 
in order of their importance. 

Covering structures 

In this group we include tiichoid sensiilae of different size and rnicrorrichia. Iheir presence in 
large numbers ensures isolation of larvae body from the environment, drat is realized in three 
ways: 

a) The most hygrcphilous forms which live in permanent contact with water (Callisttm, Elap- 
hrim) arc characterized by noticeably different in size ,.general” seta, numerous additional seta, 
and by development of isolating chactome on the appendages (Callislini: Callistus). 

b) tn xerophyfic and psammophyhc larvae (Anthnni, part of Zabrim and Harpalini) maciuselae 
prevail in secondary chaetome; sometimes their si/e is comparable to ,.general" seta. 

e) In Orthogonius and Cychrus larvae very peculiar thin and dense protrusions are formed on 
sclcrites on in terse Icr.te membranes; the latter are mierotrichia but not sensiilae. 

Locomotory and bulldozer structures 

As locomotory we consider the structures of chaetome, which are helpful for larvae movements 
over or in the substrate. They arc localized on appendages, and in excavating forms also on 
urogomhi and rarely on abdominal tergits. Excavalory structures which enable to move apart 
dense portions of substrate are treated as separate variant (Lyubarskiy 1992); they are located 
mainly on the head and anterior margin of pronotum. 

Movements on solid dense substrates leads to elongation of distal parts of appendages and to 
development of more or less parallel rows of spines (gTA 5A , gFE 3 4 ) mostly on the ventral side 
(Fig. 35). In specialized forms claws and UN , } setae on pretarsus are modified as well (Figs 39- 
*1). 

On the contrary, in excavatory forms one can observe shortened distal parts of appendages 
(Figs 32-34), as well as formation of apical crowns of spines (gTA-?, gFE 2 j). Quite often non- 
allied forms have similar structure of appendages (for example Omophron, Cicindela, Scori- 
tes, Orthogonius). Unlike the surface-dwelling larvae, adaptations in excavatory ones cover a 
number of structures. Thus, besides appendages, urogophae and abdominal tergits are adaptive¬ 
ly modified as well (Figs 45, 46). Chaetome modifications are similar in all cases. Development 
of supporting structures such as spines and/or seta (Figs 42-44) on medium abdominal tergits 
(II—VI in Omophron, Daptus and Orthogonius-, IV-V in Brullea (Hams 1978)) could be consi¬ 
dered the most interesting. It is possible that specific structure of fifth abdominal segment in 
Cicmdelini larvae represents the extreme variant of such specialization. 
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Within one type of locomotory chaetomc adaptations free combinations of different element 
functions can take place. Thus, ill majority of ground beetle larvae setae TA 2 - on the end of leg 
are modified into spines, while seta TA, 6 fulfil sensory function (Fig. 3b). In Trlchohcmus and 
Masttreus un tlie contrary TAj.? fulfil sensory function, while TAj.& is used in locomotion (Figs 
37, 38). Similar alteration of functions is observed in appendages chaetome of Thnlassophilus 
(Grebennikov 1996) and Orthogonius (Fig. 34). 

It is necessary to mention, that the number of claws, although seeming to be adaptive feature, 
is not directly related with locomotion type. 

Bulldozer structures arc usually represented by rows of strong seta and spicules on the head, 
mandibles, and rarely on other appendages (Figs 47, 48). Sometimes modifications are found 
also in upper prothorax (for example thickened seta in front comers of prothorax found in t'pa- 
phius). 

Specialized sensory structures 

This group includes only sensi/iae, specialized for analysis of certain signals. They are localised 
mostly on head, appendages, at the edges of tergits, and are represented by enlarged trichoid 
mucroseiae (mechanoreceptors), as well as by basiconieal, conical and plaeoid sensillae which 
act as chemoreceplprs. 

Comparison of chaetome in representatives of different tribes together with analysis of its' 
ontogenetic changes enables to outline the following main trends in development of sensory 
complex of carabitl larvae: 

a) Increase in active zone of sensillae. Usually tins is reached through prolongation of periphery 
trichoid sensillae mamlv on head appendages and on urogomhi (for example in Notiophilus, 
Leistus, Nebria , Loricera , Gaierita). In open-living forms with short seta (some Callislini and 
Carabmi) compensatory' elongation of seta bearing appendages is observed. 

b) Concentration of different sensillae into sensory fields, that sometimes coincide with increase 
in their size and number. The latter is most well expressed for groups of basiconieal sensillae, 
located at apical segments of labiale and maxillary palps. In the most simple case two or three 
basiconieal sensillae form diffused lateral group at the base of segment, other sensillae (conical 
and plaeoid) are located distally (Fig. 53). Complexity increases to to enlarged number and/or 
size of basicomca 1 sensillae; they form more or less compact group which position shifts to 
distal (Fig. 54). Other types of sensillae are also included in this group. Such structure is char¬ 
acteristic mostly for open-living predatory larvae. Apical sensillae complexes on labiale and 
maxillary' palps develop similarly. 

On the periphery of tergites trends of sensillae concentration are less pronounced. The best 
example is found in Licinini tribe: dense concentrations of sensillae are formed on epypleurits, 
and seta EP f and HY are noticeably prolonged. 

Specific variant of increased complexity in antennae chaetorne is found in Scaritini larvae, 
and also in some Harpalini and Ptcrostichini. In these cases different modifications of sensori- 
um at the third antennae segment takes place, such as flattening, increase in size, or formation of 
a group of flat sensillae at the place of sensorium. These changes are characteristic mostly to the 
forms with slightly sclerotised covering which inhabit arid landscapes. It can be thus suggested 
that ibis trend is r elated to the need of precise orientation after humidity gradient. 

c) Mobilization of sensory complexes. It is expressed in development of pscudosegment on head 
appendages. Four different variants of this trend have been found in earabid larvae: 1) separa¬ 
tion of sensillae group in the apical part of labiale palp (Callistini Fig. 52); 2) separation of 
antennal circle and formation of additional segment at the base of antennae (Pteroslichini: Mob 
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Figs 49--56. Structure and chactotaxy of head appendages in carabul larvae. 49-50,52,55,56 - eases of pseudoscgir.enla- 
•ton. 53.54 location ofscnsillac on ultimate joint of labial palp. 49-51 - r.ght antenna, dotsal aspect. 52-55 - ultimate join: 
of labial palp, dorsolateral aspect, 56-- third and fourth maxillary joint, dorsal aspect). ^9 - Tnchohdnm setorus J Sahl- 
berg. L3. 50 Molops piceus (Panzer). LI, 51 Baduier bullaius (Schronk), L3. 52 - Callouts fanouts <F), L3, 53 - 
Ptems.'ichus strenuus (Panzer). LI. 54 - Carabus circassicus (Gangclbaucr). L2, 55,56-Epaphtui sccahs (Paykuli), t.J 
(52 atlcr Makarova Sc Makarov (1996), other - ong ) 
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ops, Abax ; Licinini: Tricholicinus - Figs 49, 50), 3) separation of the upper part of the 3rd 
anternac segment (Badister - Fig. 51., probably also Ambtystogenium - as from incomplete 
description by Womcrsley 1937), and 4) indistinct separation of distal segment of labiale and 
maxillary palps into 2 3 segments (Trechtni Figs 55, 56, some Clivinini). These variants arc 
realized only in predatory forms, both open-living and typical geobionts. 

Structures, used in the feeding process 

Following Stiiganova (1966) mouthpart apparatus ofCarabidac larvae is characterized as cut¬ 
ting or puncture-cutting. Morphological feeding related adaptations are realized in carabid lar¬ 
vae mainly at the level of macrostmctures, such as nasale and mouth appendages. Chactome 
modifications only follow modifications of moulhparts, and happen in specific sensory appara¬ 
tus for catching (but not tor locating) the prey, and in mechanical structures for manipulating 
with food. 

Analysis of mouthpart ciiaetome enables to distinguish in carabid larvae thiee main morpho¬ 
logical types which can be considered as the extreme achievements in adaptive radiation of 
feeding-related structures. 

a) Catching apparanis. Here protrusion of sensory structures which control quick closing of 
mandibles at the contact with prey arc characteristic (Spence Sc Sutcliffe 1982): elongation of 
nasale teeth carrying FRic, ; . seta and of front corners of paraclypeus, enlarged MN,. gMX seta 
with small number of thick long setae located mostly in the distal part of stipes (Fig 57). This 
type is typical lor larvae of .\'o!iop/ulus, Loricera. Leistus, GaUntu. Usually it is accompanied 
by rcstructurisaiion of sensory scnsillae complex lor increase of sensory active zone. Interaction 
of sensory and feeding-related structures during hunting of these larvae has been described in 
details (Bauer 5979, Spence & Sutcliffe 1982, Bauer & Kredler 1988). 

b) Cutting-filtering type of mouthpart structure is common for predatory larvae of ground-beet¬ 
les. This type is characteiizcd by moderate development of FR lft .M seta, and by presence of Y- 
shaped setae functioning as food filters in gMX. In representatives of Lebiini tribe which have 
reduced gMX seta filtration function is carried by penicillus. The extreme development of this 
type is found in larvae of Licinini and Paiiagaemi tribes, which have rows of numerous teeth 
(Figs 58, 60-62) of different or igin almost on all mouthpart appendages. 

c) Chewing-cracking type of mouthpart structure is developed in forms which feed on solid food. 
Thus type is characterized by smaller FR 10 setae (often they are completely hidden in the mas 
sive multirow nasale), and by differentiated apical group of thick setae in gMX (Fig. 59) or 
cone-like lobe on cardo. Almost a|j Zabrini aad Harpalmi, Ortozortius are typical representa¬ 
tives of this type. 

Quite important that separate functional blocks of chaetome are not equal as related to their 
possibility for modification. Thus, subordinate character of feeding-related chaetome to relevant 
mucro-rnorphologicul structures is obvious. At the Same time covering complex is modified 
rather autonomously. 

Presence of similar chaetome modifications in representatives of different carabtd taxa proves 
its significant functional flexibility and large adaptive importance. 

Morphological restructnrisatlons of chaetome and their significance 

Generalizing all the above it is possible to reveal two main processes of chaetome changes: 
changes in number of elements or qualitative transformations (umformation and diversification 
of sensillac). 
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Changes in number of elements 

Reduction is observed in carabid larvae rather rarely. Two kinds of this process can be distin¬ 
guished: 

1. Disappearance of certain chaetome elements. Usually it is observed within genera, or even in 
smaller taxonomic units. Although chaetome remains typical for the group in whole, some spe¬ 
cies can lack few elements of ..general" structure. These are the examples with absence of PR,* 
seta in several Amara species, setae MX| ( and MX U in some CalLsiinr. Reduction of one certain 
sensillae very rarely ran act as diagnoses for higher taxa (for example Urachinini, Callisnni). 





lips 57-58 Structure 3 tut chactotaxy of carabid larvae mouthparts 57-59 - different types of rmillac (5 1 - catch rype, 58 
- fil nation ly[>C 2nd 59 - crush type), dorsal aspect of left maxilla, 60-62 - filleting, structures (60 labium .lnrsal view, left 
palp m>l,shown, 61,62 left poraclypous aiul adjacent part of nasalc, dorsally) 57 Clukntu feta HuICj, L3. 55 Paftagueus 
i'niirrjtijurH }. 1.3.59 OrVft(i^<'/!fwr?uc7<r<r/Tyii/ti.v(Chamkin), 1.3.60,61 Budistcr buliatu* (Schrank).L3. 62 L/cmtis 
deprvaux (Paykull), LI. Arrow points lo FK.conica! scnsillc. 
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fratfAfifa Elay i/vi Kiaphnu Ebpbv) Etaphnu lllcduia 

potoi I.FJil I nyinki IL.> angnsMotlu (S&hlb.) cuprrui Unit. ipleiuAdut Fisch mulnpunr.iaia (L) 


Fig. 63. Chactomc changes of abdoni:mJ logit! V dining ontogenesis of larvae in tribe lilaphrini. 

2. Disappearance of smaller or larger complexes of seta and pores. Most often this kind of 
reduction is connected with overall enlargement and thickening of cuticle (tribes Carubini, Cy¬ 
cle ini). As a rule oligomerisation involves chaetome of dorsal, more rarely of pleural and ven¬ 
tral sclenfes. There reduction in number of ..general" seta coincides with appearance of numer¬ 
ous small conical sensillae, so that overall density of sensory elements on larval body does not 
decrease (Table 1). 

In some cases reduction of chaetome is natural. Thus, in larvae of Trechitae supertribc (Gre¬ 
bennikov 1995) lacking structures arc those connected mostly with posterolateral comers of 
teegites. 

Processes of reduction result in what could be called oligochaetosis, or in extreme cases 
achaetosis. The latter has recently only one described example, that is very simplified chaetome 
of larvae of Cychrns 

Now it is quite difficult to define the reasons for chaetome reduction. It seems obvious that 
minimization of body size does not lead directly to chaetome reduction. Anyway, in smallest 
carahid 3arvae (Trechitae, many Lebiini, 1 itisiar of Brachinini) all variants of chaetome devc- 


lopment can he observed, i. c. from complete ( Microlcstes , Synthomus) to more or Jess reduced 
(Bme hinns. Trechitae, especially Trechodini - Grebennikov 1996). Adaptive role of reduction 
is rather doubtful, and no correlations were found with larvae habits either. Absence of some 
elements car, be in principle the result of mutation. Reduction of large serai complexes probably 
has different explanation. Two possible reasons could be suggested; (1) laconization of ebae- 
tome during phylogenesis. (2) general simplification of larvae organization due to disembryom- 
/ationof development. The latter suggestion can be proved by noticeable reduction of chaetome 
in lame with one claw {supertribe Trechitae, genus Brachinus), which indicates on emerging 
from eggs on car lie: stages of development (Tikhomirova 1992). U could be possible to evaluate 
the reduction of .sensillae numbers during evolution only after the ancestral state of chaetotne 
(see below) is identified, thus recently it cannot yet be done. 

Multiplication (polymerization) of sensillae is more or less characteristic to larvae of most 
ciitabids. This process is realized in ontogenesis almost always, when single sensillae of first 
instar larvae are altered in consequent instars with groups of homologous formations (Fig. 26). 
However quite often luippcr.s dial already at the first stage of larvae development number of 





Figs M-67. Cases of primitive (64.66) and advanced (65.67) of chactomc patterns. 64.65 - cephalic capsule, dorsaliy. 6t>. 
67 IV abdominal tergite, dwsally 64. 66 - Leislus icrmmatus (Hclwig in Panzer), L2, 65. 67 - Patadromius itnearis 
(Olivier), L3. 
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sensillae is noticeably larger This tendency is most expressed in representatives of Helluonim 
and Anthnni tribes, whose ..primary** chaetome consists only of groups of sera 

This result wiih increased number of sensillae we call polychaetosis (or hyperchaetosis) 

Diversification or uniformation 

Multiplication of chaetome elements can coincide with appearance of new kinds of sensillae 
compared to original ones Therefore two variants of hyperchaetosis (Tigs 30, 31) are distin¬ 
guished ( 1 ) homochaetosis, when new formations are analogous to original structures and do 
nor differ in size from them, and (2) heterochaetosis, when new sensillae are either noticeably 
smaller m size than original ones, or belong to different sensillae type In the latter case (for 
example additional phyltoid seta on pleurites of Carabus, bacillilorm seta of Chlaemus) it is 
worth tu distinguish ordinary (basic) chaetome corresponding to ,,general'* type, and ldiochae- 
tonie, which includes new' formations Homochaetosis oflarvae usually appears due to absence 
of distinct morphological boundary between groups of macro- and mesoseta 

Homochaeiosis is observed in carabid larvae rather rarely, and is connected with specializa¬ 
tion to pawing of loose substrates (Anthimt, some Zabrtnt) 

Heterochaetosis is more common type of chaetome changes It is realized differently in sepa¬ 
rate groups of carabid larvae Thus, representatives of Callistini, Oodini, Panugacim tribes, 
many Lebnm have firmly differentiated tnchoid chaetome large ..general* 1 seta are well notice¬ 
able at the background of numerous evenly distributed small secondary seta Formation of 
specialized spine like seta on abdominal tergites (Carabini Calhsthenes. Harpahni Dupius, Or- 
thogonnu Orthngcmus) belongs in principle also to this type of heterochaetosis In Harpalmi 
ami several Zabnni larvae secondary seta are distributed unevenly, they form more or less dis¬ 
tinct groups sometimes located in depressions of cuticle Usually these are transversal rows on 
forehead and tergites, and longitudinal rows on parietal selerites, they are more expressed in 
pawing (excavating) forms Together with development of secondary- seta increase m number of 
basi- and coeloconical sensillae is usually observed 

Development of idiochaetojne is obviously connected in most coses with advanced specializa¬ 
tion oflarvae These are for example drusy setae of myrmeco- or temutophilous forms (Metnwr, 
(jraphipteiw, Psttudomorpha ), bacilhform setae in haloplulous, digit!form of phylloid setae in 
some Carabus Larvae of Asapludiun with numerous druseform setae, are probably the only- 
exception from this rules, although almost nothing is known yet aboui iheir habits in nature 
Very peculiar chaetome has been found in representatives of Orlhogonini and Cychnni tribes 
numerous imerotrichia which are not related to sensory function are developed on dorsal soler- 
ites or on intcrsclcntc membranes (Fig 44) This similarity is even more interesting jf one takes 
into account that larvae of Cychrus genus are specialized surface-dwelling mollusc predators 
with very simplified ..general" chaetome, while larvae of Orthogomus genus sue temutophilous 
with well developed heterochaetosis The presence of this feature in representatives of non- 
allied tribes indicates on its convergent origin, and thus proves relatively independent evolution 
of chaetome elements 

Described ways of chaetome restructurisation form logically a natural tow from simple forms 
ol chaetome organization to complex ones At the level of certain taxa tins row is certainly 
determined both by ontogenetic development and simultaneously by phylogenetic trends Thus, 
on (he example of Elaphmn tribe larvae (Fig 63) it can be observed, (hat very complicated 
chaetome of most specialized forms is connected with ..general** type by continuous row of onto- 
phylogenetic anabolic modifications Similar schemes could be produced for other taxa and for 
other features as well (for example IX-X segments in Chvina , heterochaetosis in Callistini and 
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Lebiini (Cymindls), some Calleidini (Parenu- sec Habu 1981), dorsal chaetome of Zabrini etc.). 
However, even among evolutionary advanced groups of carabids (Picroslichini, llarpaltni) cha- 
elome .structure which is close to general one often prevails; it is very similar to chaetome of 
upper Jura lame of Carabolanm (which belongs probably to allied Eodromeinae group Makarov 
1995). Therefore it can be supposed that simplification or increased complexity of chaetome 
docs not reflect general phylogenetic trends in the whole family. 

Comparison of chaetome structure in larvae from tribes which arc traditionally considered as 
most primitive among carabids (Nebriini, Carabini) has revealed one common peculiarity: very 
little difference in the structure of ..primary" and ..secondary" scnsillae (especially of campani- 
form sensillae, which sometimes cannot be distinguished from each other - Figs 64, 66*), and 
relatively larger variability in their localization and distribution. On the contrary', in evolutio¬ 
nary' progressive taxa these differences arc pronounced, and characteristic groups of seta and 
sensillae of different types are mote distinct (Figs 65, 66). This trend can be observed in the 
strueiures of three different functional blocks - covering, sensory, and locomotory. 

Therefore it can. be suggested that evolution of carabid larvae chaetome has in the back¬ 
ground the principle of optimization of sensory* functions, expressed morphologically in stabili¬ 
zation of chaetome arid in formation of constant complexes of different sensillae (like trichoid 
FR 2 - campaniform FR*). At the background of this main trend subordinate morphological 
peculiarities, such as oligomerisation of chaetome, homo- and heterochaetosis, are realized in 
different taxa. Ways of modifications depend on certain taxa, and their analysis can be used for 
elaboration of relationship scheme in carabids. Phylogenetic taxonomic aspects of this problem 
will be covered in a separate paper. Finally it is worth to add that all these trends can be revealed 
based on descriptions of elder instar larvae as well; this contradicts to the usual practice of 
recent decade to describe only 1st instar larvae. 
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APPENDIX 

MATERIAL EXAMINED 

COI.fcOPTFRA 

ADfePHAO'A 

HALIPI.IDAE 

Huhpiussp 

DYTISCIDAP. 

Hypitydnaovatur (L . 1761), Hydrvfivms sp . Ilybiusfuligmosus (Fabncius, 1 767),Aci!iusctinahcutalas (Nieolttl. 1822) 

CARABIDAB 

Cicirtdclinat 

Cicmdcbtac 

Me^accphaLiro Megacephzhi nupkratica Pcjcar., 1822 

CiCirddim Cu trultfu (Eumeaus) germuritru L . 1758, C {(tphuio/a)desirhcuki FuUlcrmaiui, 1836. C" (ClCl/tdina) ure- 
rutnaFucsshn. 1775, C (C) snMjcvnitaSr)lsky, I974.C {LopHyncha)flscfwnAtoms. I8I7.C (S strUtyhndcL J 758, 
C {s str )dbopiluxa DokhLiroff, 1885. C (a str ).tyh>ahra L 1758. C (s sir Lio/urd-airciJlc ct Dc]can, 1872. C. (s str) 
campcsrrisl. 1758, C (s «tr ) curketiamcc Ballion, 1876,C {s sir )thpiraut Fischer von Waldheim, 1821 

OmophroaiRae 

Omophronini Owophntn( s sir )/onIi»/w(Fabncius, 1776) 

Citfftbinar' 

Nchniiac 

PcIophiLiim PelophtlaboreahgtfxykM, 1790) 

Nob rum lAtutus{ s srr)/frr«|;iwiii(L . 1758)./. Js sir )f*TmMTfl/ur(Hdlwig m Panzer. 1793),/, (> sir )_/WmsChuudoir, 
1846,/. {> *lr )wgfr<jvClcr, I Wl.Sebrm(Eunebna)mgemma Chaudoir. 1846..V (E)pTttntmophtla Solsky, 1874. N 
(£) hrgivca ShlJcnkpv, 1982, fv {Paranebria) Iiwfa (L , 1758). .V {Borconehrta)fngida R Sahlbcrg, .'84-;, ,V (5 ) 
ru/estens (Snorri. 1768), N (B) ntvahs (Peykull. 1798). N (3) suhdilataia MotschuJiky. 1844. A' (s sir) bttrvicolu 
(Fabricius, 1792). A' (Aipaous)boneili (Adams, 1817). A’ {A ) '‘commoOa Chaudoir, 1850 

Nolicplulilac 

NoliophiliiU WoUopMus (s sir} aqualicut(L . 1758),iV (s sir li/n/srfrrj/hwrsMorawitz. 1862, A' (s sir )palustru (Dufl- 
schmidl. !8l2),iV (s sir )^m?imiFauvcl, 1863 ,N lLut\iaphius)biguitaius Fabncius, 1779..V (I)mirenSpnth. 1899. 
A’ (Makarouus) ruitpts Curtis. 1829 

Carabilac 

Carabim Caloioma (s $n)sycophanla (1.. i758),C (Acaiosoma) inquisitor (L . 1758), C (Campaliia)auropunctalum 
(Hcrbst, 1784), C (C)c*6mc*ae Kirby, 1817.C (CammaraYr/e-tW/e Goblet. 1833, C ^C)r«werrRocschkc, I897.C 
iCkarmotla) investigator (lUt%Qt, 1798). C (C) lugens Cbaudoir, 1869. C (s sir ) bre i n/sculus Manr.crhcm), 1830. Cal- 
hstbenes{i sir kefega/uKirsch, 1859 ,C (s sir)$£menovf Motschulsky. 1859 ,C (s sir )*u«AaftewMc6i Ballion 1870. 
C (s sir) pscutlvcarabus Semenov. 1928. C (s str) regeitonus Morawitz. 1886, C (s sir) usgentenus Solsky, 1874, 
Carabus (Acrocurabus) gueruu Fischer von Waldheim, 1842, C (A ) caittsthenvtdes Semenov, 1888, C {Euearabus) 
arwirrt Hcrbst, 1784 C {E fauehegtowi Manrtcrhcun. I827.C (E ) btUbergi MtnncrhciRi. 1827.(.* (£ ) c umanus Fischer 
von Waldheim, 1823. C (ft’) id.VicAt Gcrmar, 1824 ,C {Autocarubus) obsoletus Smrm, 1815 .C {A )auratusL . 1761. C 
(A )canceUatus Illigcr, (798.C (s sir jgrtinu/atus L . f 758,1? (s s(r ) rru^.’i-ra/uiMciicInes. !3S2.C (s sir ) /nenemes' 
FaldcrmaDtt, I827.C (Morpkuctiruhus) tarbagau/tcusK-MU, 1878.C (Af Jacrt-gmorurl'ischer von Waldheim. I822.C 
(W Ihummeh Fisehcrvon Waldheim. 1823,C (A/ )henmngi Fischer von Waldheim, 1817.C (A/ Jorforal^iMolschulsky, 
1844. C (AY ) karpmsht Khryzhanovskij cl Matveev, 1993, C (M) michailovt Kaoak. 1992. C (AY ) mr-.r uefterjakovi 


• Larvae belong to inbes Opis'niiru, Collynni, Clcnosiomaimi, Pambormi. Migadopini, Ptomccoglbim, Siagcmni Bncc- 
ladim, Pscudomotphini, Mctnini, Psydnni. Pclccnnt, Ablyslomim, Cncniacanlhmi. Odacanlhim, Lachnophorim, Ziiphuni, 
Tctragonodcnm Hclluodmi, Morinolycmi, subfamily Paussmae and family Tracb>-pacbidae are known to me only on publi¬ 
cation 
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Lulshml. 1924 ,C (*f)n-guhs Fischer v«r Waldtaitn. 1822 ,C (M } vicc/tent FabrtCius, 1798 ,C (Af } hampei Kuslcr. 
1846,0 {lA'phnmarabua ) nnushx Mornwilz, IS62.C (L ) nulffiusi Morawitz, 1862,C (D-acfiytarabus)bcsuri Fischer 
vm Waldheim. 1822, C <J) bosphonnus Fischer von Waldheim. 1823. C IT ) haeres Fischer von Waldheim, 1823, 0 
lT) campeiiris Fischct von Waldheim. 1822,C ITf.tcabnusc ulus 01 1 vi cr 1795.C (7) er/reicAerc Fischer von Waldheim. 
1822, C (7 Fischer von Waldheim, 1822, C lT)»iarulibuIan< Fischer von Waldheim. 1827. C (T) \tbmt us 

Fischi*von Waldheim. 3822,(7 (OpfrUXv/tlfw*)u?uf.o!tix Morawitz, 1886,(7 (Cryptocarabus)Imdemanm Ballion, 1878, 
C f C )subp<triilU:his Bullion. [878.(7 {Mumnarabu.') maums Adams, 1817, C (A/ )rosem Kciltcr. 1897, O (An/ncara- 
frnin,/tiorah\Q F MuJIcr. 1764. (.’ [A ) <naor Fischer v<in Waldheim, 1836,0 (Lmnotaruhus) tlathratux I., 1761,0 
(Uoutatocarabus)inaeomler Fischer von Waldheim, 1822, C (/ lemicarabus) marlepyi Dc|c,m, 1826, C (//) mn-nx T,. 
1758 C (f! » iu/>er< IJc|ca-», 1829, C (AulvnOCuruhus) Cunaluututus Adams, 1812, C (A ) ctirvmger Chaudoir, 

1863 ,C (A ) Aunfe'UKl.apOiigc, I9i3.0 (A ) Irantalu o!h% bschschollz, 1833,0 {Uptocarabtu) arbvreus Lewis. 1882. 
C [Auhenoc azafc«] opacuhrs Pulzcys, 1875,C (OiocarafrusJfcistAMifcoviFwcticr von Waldheim. 1823,O (D ) ifovriovt 
Munncrbcim, 1849, C ID ) maungenu MoischulsJcy, 1844, C (D)beybienkoi Kryzhanovskij, 1973, C (Pachvtarahus) 
murubtf' Rctitci. 1883, C (/*) kosnip Gang IbamcT, 18%, C [P)naehlua Adams, 1817,(7 {Onnot arabtu) hnnn ?amci, 
J8I2.C* (0 Panzer. 1793.(7 (Hadrntaiubiu)prvhlemalicusHabsl,l7&b.C (Orcocarabus)g/abralvi Paykull, 

1791), C ((?) hor/aisis L, 1758, t" <0) mbralM* Quco*ri. 1806. C {Vlocarabus) slschuro»iku Solsky, 1874. C (L 1 ) 
r^cunftv RcilltT, J895. C ficwnocara/niyltranuMoischulsky, 1865. C (5) carbonnolor Morawitz, 1886,(7 (S) regu¬ 
lar Dohm. 1882. O (S) tranSliie/ui.\ Semenov, 1896,0 ( Tirmocarahus) convexus Fabncius, 1775, r (T)dt‘tu/or Fischer 
von Waldheim, 1823.0 (T) marginalia Fabncius, 1794.(7 IT)bessarahicux Fischer von Waldheim, 1823, C ( T)stabn • 
penpi- Chaudoir. 1850,0 (■Stamr/wt arabus) kniberi Fischer von Waldheim. 1822, C (Patfiyitvs) Hungarian Fabncius, 
1792. C IF)wbel!aiits Adams. 1812, C (//ygwearabus) vanoltous Fabncius, 1787, C (<Chaelocarabus ) tntmtitus L , 
1761, C {Platycarobu$)fabncu?tm£t, 1812, C [Paninophyrtus) iwcomanorum Thieme, 1881, C (P) braihypedilus 
MorawiU. 1886. C {Megodanlus) wennghojfi Adams, 1812. C (M ) violaceus L. 1758. C (M) auro/imhaius Dejean, 
1929, C (M ) Urogamwi ZoubkofF, 1837, C (.4/ )gy!!ertkaU Fischer von Waldheim. 1827, C (M)exaratusQucnsci, 1806. 
C (Af>at-pfewtonnal«4iMolschulslcy I 1840,C" lAir.otn’abus)kolbci Rocschke. 1897.C M ) a vuiovrSemenov, 1932,C 
(Pachyutrnum) uHpertaJuhschct von Waldheim, 1823, C (P)schoeuhern Fischer von Waldheim. 1822,(7 {Carabvhts) 
tenth FischcT von Waldheim. 1823, C (C) ermaki Luishmk, 1924, C ( Chrysocuratw) auronuens Fabncius. 1792, C 
(Aiopiolubrus)consirKUcoihs Kraal/, ) 886. C (A ) uhrer,cku Molschulsky. I860, C (A ) loptWnt Morawitz, 1886, C 
ySph.'tlm'.vcjrabu))armcmatus ManneHieim, 1830.C" (5 )adamsi Adams. I8I7.C <S ) hohtmanm Mcnctries. 1832.C 
(Cecft&tochiius) boeberi Adams, IS 17. <7 (C) gutevr Zamoiajlov c( Koval, 1989, C (C) heydemanus Siarck. I889.C 
(C) kokujttu Semenov, J 898. C (Eoiribax) hieket Kabak cl Kry/hanovskij. 1990, C (£) vahkhanovt Kabak. 1990, C 
{U’ptopicuu*) nerzbaihcrt Haur, 1922, C (Ctr£e/rni/!(.'ar )pern Semenov cl Znojko, 1932 ,C (C'aiotechertuf) uktnim 
Moumiu. 1886. C (C ) ov:s<h>nm*X’U Goilwakl, 1987, C (C ) co/rigis Dohm. 1882, C (C ) acuintusus Fischer von 
Wnlhcim 1842. C <C) jo/sftvrBaUion. 1878.C (C)6a/a5sog(«nOohm, I882.C (Pseudotnbax) vu/idusKtaat7,1884.C 
(/■)Jt rghar.u us Hreemnp, 1933.(7 (Cratophynus)iau/manm Solsky, 1874, C (C) medvet/evi K.ry7hanovski|, 1968. C 
(C )puer Moiawii?, 1886.C <C>jocoisomSemenov, 1908, C (C) redtk»/Cevi Semenov. 1933. C {Ahpasier)pupulus 
Morawitz, 1889, C {Tnbax) arcu^uius Ganglbaucr. 1886. C (F) utpiaius Ganglbaucr. 1889. C (T) titnn Zolotarev. 
1913. ( IT) ktubtkuwui K/aalz. 1877, C (T) aprehuanux Rosi. 1893, C (7) biebersteuu Mcnctries. 1832. C IT) 
eonstantiTiowi Starck. 1894. C (7) mean Gotlwald, 1980. C (T)foutger Chaudoir. 1877. C (7) oudicus Adams, 
1817,(7 {7)Mcnctries. I832.C {Minopkcie^j argonautarum Semenov, 1898. C (M)convalhum Siarck. 1889. 
C (.Vy ) rrcdcli Mcnctrics. 1832. C [Mtcroinbax)kaxakvmm Semenov. 1896.C (^rr/u/i/ecrcjlfii^A/iisKumakov, 1962. 
C (A J pi ote/tfin Schaum 1864, C (.f iptawm Ganglbaucr, 1886, C (74 ){aunus Kumakov, 1972,C (A ) tennam Gott 
w.ild, T985. C ] apallo 7olotarCV. 1913. C {A )saiyrus Kumakov, 196?, C (A } p/ilychruus Rost, 1892, C (A \ run 
u.tKH* tjoKwald 1985.0 (A )n'tip>n Rolowski, 1885. C (/f )/utnlhncn Renter. 1899, C (/» )ja\on Semenov, 1898, C 
[A JsiarckiHcyden. 1584 .C (A ) ctOtfiaeRnHer. 189'.C (/.) kralkvi Ounglbaucr. 1890.C {A 1 /eficiwnusRciUcr. 1893. 
C {A )uankian:i> Ganglbaucr. 1886. C {A )pn»ie:hcus Renter, 1887, C (A (baxihanus Starck, 1890, <7 (A )mtrosh- 
■ntoviZamrtajlov, 1990.0 {Ixmprr.itu’) calleyi FiCchcr v-:m Waldheim, 1823, C (Ptatruxltxt)rorititms L . 1758,0 (F) 
r/ypeaii(i Adams. 1817. C (P)lalyshiitnx Mcnvtrus. 1832. C ((JoniOtatuhui)gwwkotvsku K/y2iumovskij, 1971, C 
[Deruplettes) toijfatitantds Ucuvc. 1990. C (D )sphinx Rcitter. 1895, C (Plcstus)staudtngen Ganglbaucr, 1886. C (/’) 
AvU'ioiuofjl Ganglbaucr. 1886, C (-fjf.rccjrcotcsi /cdrvcTwiiloi Solsky, 1874,0 (/4 ) miles .Semenov, 1887,0 (Cupiolu- 
hi us 1 xinaiay.ihnu v f< Sc her von Waldheim. 1823, C (Damasnv) tupypennis Molschulsky, 1861, O (Procerus) stuilirtnux 
Olivier, 1795,0 (P)cuucancurt Adams. 1817,0 (EufHU'hyi) glyptoplemx kisehcr von Waldheim, 1827 

Cychcmi Cydrrus atneus Fischer von Waldheim. 1821, C caiaboides (L. 1758), C <emigranoius Palliardi. 1825. C 
mtHowitu Gchln. 1863 
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Elaphntac 

Ulaphniu Duicntila fuusti Hoyckn, f> pohla (FoWeimarn. 1835), Blethisu Vubercvlaia Mmsduikky, 184 V R 
nutiupunclaui L, 1758, tlaphrus (Arctelaphrus) lappomcus Uyllcnhal!. 1810, £ (Wepelaphntx} spicnduhts Fischer von 
Waldheim, 1828 ,E (A'Jn&ricwMoischulsky, 1844.£ (A 1 ) cupreus Duttschmid, 1812,£ (s str )nparuu(L, I758),fc" 
(PlaphroltrUs) angusbeoihs R SaUbCTg, 1844 

Lonccnlac 

Lonecrim I*>nctra($ sir )^r/aeimw*(Fabnciijs. 1775) 

ScMitiiae 

Scarirm Scaw&s (Cnstuxhus) planus Bcnclli, 1813, A' (a sir) angustus Chaudoir, 1855, A’ (s sir ) euryaa Fischer von 
Waldheim, 3825..7 (a str )laevigMus Fabncius, 1792,5 (s str )sahnus Dcjcan, 1859,5 (s sir 1 temcola Bone II i, 1813, 
5 (StallophorUKi) hmula Pallas, 1776 

Clivir.ini Cir.-uiafoxsor(L, 1758), C ypsilon Dejcan, 1829 

Dyschirum Fiysckinux arena ns Stephens, 1827.1) buicalensis Molsdiulsky, 1844, Djw h in a dot (Rudysch m iy) globo- 
sus (Hct'M. 1783), D (s sir )nr/krtry(L>C|Cun. 1825), D ($ sir) 'fchalctus (Erichson, 1837). 22 (s sir )/wgm £>r>iir(Mol- 
whulsky, 1844), D (s scr)fr/rnj (Stephens, 1827) 

Biuscitac 

Hiomiii Hrvjtvs cephuliftr.i(l. . 1758), B semulnntus (f >c(can, 1828), B asiatuu. Hal lion, 1870, B pimclatus( Dejear, 
1828}. Mucottera arcuca (Paykull. 1798) 

Trcchitac 

Trcehini Epaphms secahs (Paykull, 1790), Trechus quadrutnalus (Schronk, 1781), 7 rvbetir (fabncius, 1792), T gt>- 
l,a!h BelouMV ct Kabak, 1991. T 7 atmomus Reillci. 1903 

Taehyiiu laihyssp , Tachyta na/w (Gyllcnhall, 1810) 

Bciisbnlsmi Arap/tidtonJkiMp*’*(L, l76\),Bembidinn(Bracleon)^argenteoluin(Ahiati^, 18l?). A (Melalluta)' , pn>pfr- 
rans (Stephen*. 1829), 8 {Nomphm) vunum (Olmcr. 1795). £ (Eupeledramus) derltllum (Tlnipberg. 1787), B (Ben- 
bidum) quaar.tt\ccuiaiwn (L , 1761), B ( Tnchoplauaphus ) hasti C Suhlbcrg. 1827, B (Ocydrorrus) jt moral um Sturm, 
1825, B (O ) wtracalum Say, 1823 

Pogonim Pogonus (Pcgonaidius) cumanus Lutshnik, 1916,/’ (s sir) lundiptnnu KJcrmai, 1822) 

Pnlrobitae 

Palrobim Patrolws atrorufia (Strom, 1768), P seplenlnonis Dcjcan, 1828, Dlplnus deprtstus (Gcbler, 1829) 
Dchocncnm Dthomtrus elcngalus Dcjcan. 1831, D tibialis Renter, 188? 

Plcrosbchitac 
Mononim Morion ap 

Ptcrosucbmi Poecilus {s sIt } cupreus (L . 1758),/’ (s sir ) versicolor (Sturm, 1824)./’ (s sir X/or/i/vr Chaudoir. 1850. 
P (s sir )pwtctu/afe? (Schallcr, 3783), Pterosnchus {Plarysma) tiger (Schallcr, 1783)./’ {Myosodus) latimosus (Cbau- 
doir, 1844). P (M) \<anaMis{Ma\CBtcs, 1832)./’ (Argulor) \rrnahs (Panrcr, 1796). P (Mtlamus) anthraanu* (illigcr. 
1798)./’ (*/)grTicr/rrlDejear, 1828)./' (M)mgnla (Paykull, 1790 ) y P (Phonias)stirnuia (Panzer, 1797 ).p (Cryahiu*) 
brr-nofnis (Kirby. 1837), P (C)pinguedineus lischscholiz. 1823. P (Oreoplalysma) sp . P ( F.ytrymcinium ) natiitsicus 
Menem is, 1832, P (£ )<A>'c/aeur('l'schilschcnnc 1 1896),/’ (Steropus)atrtipcnms Solslcy. 1872 ,P (S)MthopsiYvD'ait. 

1797), P (5c^/.»/».’'u) v\um;cul™us Minctnds, 1851, P (Bothnopierus) adsiricftu Esclischollz, 1823,/’ {B )quadnfo\eo- 
tu!u'\■cX7.nct, 1852 ,P (R )abl,mgo/7uHclatus(fabncia^, 1787 ),P (/? ) suhovatu*. Marsrhilsky. 1862./* {Matphnosoma) 
iwf/fl'i<T/ , fwy(llltgcr, 1798)./’ (Ftronuhus)meins(*dK\AZtt. \199),P (Prtraphiius) vludiivsfoktnut Ijfer 1980,£ (5 h-r- 
tocerus) ruenpes Mcischj-sky. J 860./’ (Culopterus) pilosus (Host. 1789). A bax parulltlaptptdus Pi tier et Mjiierpuebtr. 
1783, A ^flra/Wuj(DuftscbmKl, )8l2),-4 schu.‘.ppdi Palliardi, 1827, Molopspiccus (Panzer. 1793) 

sphndrmi Calclhus($ sir) disli/tguendux Chaudoir. 1846.C (s sir ) fusnprs (Goett, 1777], c (s sir ) Irmgicolhs Mot- 
sehulsky. 3864. C [StocaUahusiambiguus (Paykull. 1790). C ( Neocatathus ) erraius (C Sahlbcrg. 1827). C (A'r oca- 
lj:hus) melanoccphalus (L , 1758), C (\eocalaihus) micropierus (DuRschmid, 1812), C {DoUchus) haleims (Schallcr, 
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r?SJ), C’ (Ltrtdrathnis) sp, PseudoUjphoxenus sp, Pseudotaphoxen rufilarrut (Fischer von Whldbcun. 1823). Tapho- 
>1' 5 yigm(Fwcbcr von Waldheim, l821).fcrf»r.c3,oWnijrfvor3hc*iCasalcciVcrcsehagjna. 1956.Laem>vifenu< 
(Anitsphotlroidt's) koenigt (Kcilicr, 1887), L (Antisphodrotdes) ischuscham Semenov. 1908. L (A ) Ijovushkint Vcrc 
•ehagwa, 1985, L (PrutonyC/nu) mannerhewit Kolcnati, 1845,/. (P J tauncus Dcjcan, 1828,/. (P ) temctila (Hcrhsl. 
1783) 

Plalynim Agomm (s sir )ruyia'//fChaudoir. 1846,.4 (s »(r )rH(?rjrfftJcdLi£ka. 1933,.4 (s six) marginatum(L , 1758),4 
(s nr) /HiteHen (Hcrbsl. 1784). .4 (s sir) sexpunciaium (L, 1758), A (s «r) vtduum | Panzer, 1797). A (Urbhetrms) 
alpinum Mocschulsky, 1844..4 (Europhtlus)exaratum (Mannetlieim, 1853), A (F ) jultgiruisum (Panzer, 1809), A (fc *) 
ihurvyi (Dcjcan, i828), Phtynus (s sir ) asstmik (Paykull. 1790), Oxypxeiaphux cbycurum (Hcrbst, 1784). Anchorrttnus 
doruiits {Ponioppidnn. 1763), Ohslhopus rvtundatus (Paykull, 1790), Synuchus (s sir ) mnii.r (llligcr, 1798), S (Pnxlo- 
daesyta) agonus (Tschiichcnnc. 1895) 

Amunni Amani (Zczt<a)plebc/a (Qyl\cnhal. 18)0).^ (s sir )aei?tflll>cCccr. 1774),>4 (s sir ) communis (Panzer, 1797), 
A (> sir) eiuynou (Panzer, 1797). A (s sir) swdeta (Gyllcnhal, i8!0). A (Ceha) bifrnnx (Gyllcnhal, 1810), A (C) 
brwmea (Gyllcnhal. 1810), A (C. ) ingenua (Dufirchmid, 1812), A (Po/m^ha) quc/iseh (ScHttfihcrr. 1806), A (Oreoa- 
iti;ua) cortJtcoihi Mcncln6s, 1832, A (Brudytu.*) uprreana (Paykull, 1790), A (ft ) fufvu (G F Muller. 1776), A (B) 
mt'jmcuin (Chiuidoir, 1850), A (Pcrcouu)equestns (DuPscbrrul, 1812) 

/larpakrdwlultxwns Rcilier, !888,Or/-/<.rro/Mi(s sir )alpinus (Paykull. J790).C is sir fuuhcus (Panzer, 1797),C (s 
str )ioit\'exiusculut{ Manbam. 1802),C (s sirj^r mu«rTscbiischcnnc, 1899, Zabrus(s «r )w9rwMcnc«ncs, 1832, 7 
(S sir) hutebtiotdrJ (Goczc, 1777), 7 (Peter) sptnepex (Fabrrcms, 1798). 7. (P)tnnU Fischer von Waldheim. 1817. / 
(Eutmcta) aunchalceus Adams, 1817 

ftarpahtac 

J-fuipyljn: Annodady/uslfi s(r )6/noraOrj(Fabneius. 1787),.4 (s sir )srgnanis( Parser. 1797) 8radycellus(TachyieItus) 
gtebratu* (Roller, \&94),Dich*nmtnchus($ str l^stawiCroich, I8?l,.5b>rirf/>v>/;itf (s str }m<rrufHcrittl, 1784 .Acupulfnn 
(s sir )/wvuto'(Slurm, 1885), rio/Hu*ptUux Fischer von Waldheim, I S24, fterjialus iuP/h-a (DcGccr. 1774),// cakea- 
/Mv(Dull 1812).// ruhnpvs (Duftschimd, 1812).// quadnpunctatui Dcjwin. 1829 .H ’pumilus (Sturm. 1818).// Tab- 
foidti Ucjcjii, 1829. H Jrpfhchi Sturm, 1818.// tents (L . 1758). H xanlhopus Gcmmingcr ct Harold, 1868.// ajjbns 
(Schrank. 1781).// r6j/i/i£Nen</uj(Duftschmid l l5l2),Acwopus{s sir }p tapes (Oliver, 1795), A (O.umus)ammopltilus 
J>C|C*in 1829, Ophohus(Mebtphonus)nindutm Slcplicius. 1828, O (Mttephcnun)paitcnitiUv, (Paykull, (798). O (//n 
lien>;JnMii)v;ureui(l abt\Ci\M, 1775).<9 (s sir )\/n rarSlc|>'>C«s 182R. Ltnchuux rji itxk-rw (Sol.sky, \X14\Machv:ethm 
Icfcmrinni iMuneUwjs, 1849), C/iifi>iomu.v tschitsyhenm Semenov. 1903 

Pcnjoruac. 

I'crigorum Pcn^onn'’ntgn/rons Molschulsky, 1861 
Pana^acilae 

Panag3Cim Punagpeus iruxma/or (L . 1758), Tefllus ^juvenilis mtulnsunu* Kolbe, 1897 
Callrs niac 

C‘nllislini Epvans defmiti Dtgcan cl Boisduval, 1830. Dinodes decipiem (I)ufoiir. 1820), Chk'-ntui (Stcniuhlcifmus) 
< tiemleiu (Steven. I809).C ( Chlaeniles)spoliatvs (RosJI. 179(1),C (s sir )jfesfcvvs(Panzer. 1796).C* (s Sir )Jla\uorms 
l ischcr voo Waldham. 1842, C (Lhlaentus) po/.'iptr Gcblcr. 1823, C [ChlcetneHu*) mnduius (Schrank, 1781), C (C) 
titoaiis Dcjcan. 1826. C (C)n«nror7iif(I : ahncius, 1787),C (17) wjrjiu.r(Paykull, I790J.C [C )m.'f«.«(Schallcr. 1783), 
C (dgoftftrtucWHfuniTtwGcblcr, IR29.C (Pelasmwi)aistulafu* Motscholsky, 1859 

Oxlmt 0-idt‘s(Oedcs) helopioides (itebnems, 1792) 

Licmni) Cumuste sir) depmxsus (Poykuli, 1790). L (» sir) atssideut (Fabncnis. 1792), Iftcho/ianus seiosus J Sahl- 
xr&. 1880, Badister (a sir) bulluius (Schrank, 1798). 3 {^Battdtc) ^duatmux (Cbeudoir. 1837) 

Masorciluc 

Masoromi ‘Juror,-m wetlerhalh (Gyllcnhal, 1813) 

Corsynni Corsvrafusula (Steven in Dcican, 1825). Dtscoptetakomaro v; Semenov, 1889 
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! cbnac 


Lcbunj Dmtlrun (s sir) monostigma SiUDCnclic. I8J9. Dromtus sp, Pamdronuus {Manodromius) linearis (Olivier, 
1795), Syniomus '‘dtluupes Renter. 1887, S inorcaieilu* (L. 3761), Giaropterus paracmuhetis (Motschulsky, 1889), 
Mtcmfr.iti'.' nunumlus (Gocze, 1777), Miarolester '0 . Cymutdis ($ str ) unguium (Gyllcnhal. 1810). C (s sir ) axillaris 
(Fabriciiis, 1794 ),C (s sti ) humvrulis (Fourcroy, I7R5J.C (s sir )/jncHftf(Quenscl,1806 ),C <s sir )pula (Pullas, 1771), 
C (Faracymindi j) mannerhetmi Geblcl. 1845, C {Menas) improsra KeiUcr, 1(593. C {’'arsostinui) lateralis Mschcr von 
Waklhcim. 1821. C ( Tarulus) vaporanorum (L , 1738) 

Oithugouimi Orhiogontus ^ucutangulus (,'haudoir, 1852 

Anthmn An/hui mannerheimi Chaudoir, 1842, A ' , massihcatu stymie Kclbe. 1906 

IlcJIuodmi llelluodes taprobanae Westwood, 1834 

Galcrilmt Ualentu feut Bales, 1883, Calcnla sp 

DrypUm Dryptadentala (Rossi, 1790) 

BradtlRlJlue 

Brachimfli Brachutus crepitans (L. 1758). R 'texphxlens Duflsohmid, j 812 

POLYPHAGA 

HYDROPHIL1DAE 

Htlophorus aquancus <L , 1758), Helophorus spp, BetOSUS ’’signaticollis (Charpenticr, 1825). Hydrobius fusupes (L . 
1758) 

S7APHYUMDAE 

Oxytehis sp , Latkrobtum sp , Philonlhus sp . Oniholestes sp , Tachynus sp 
HIST OR I DAE 

Marganitolus sp , Puromalus sp 

DRYLIOAE 
Drylrui p 

CANTHARIDAE 
Canthans sp . Rhcgonytha sp 

ELATE RIDAE 

Atkous sp . Selatosotnus sp . Agnates obst urus (L . J >58) 

TENEBRIONIDAE 
Pedinus sp , Pufero/arsa sp 

NEUROPTERA 

OSMYL1DA1 

Osmylussp 

A8CALAPHIDAP. 

Aiculuphur sp 
MYRMELEOKIDAP 
Wynnclcontdacgen sp 



Ada So.:. Z'x>! Bvhem 60: 419 4.14, 1996 
ISSN 0862 5247 

Review of the Palaearctic larvae of the genus Sienolophus 
(Coleoptera: Carahidac: Harpalini) 

Audrey V. MaTALW 

Zoology ar.d Ecology Department, Moskow Siai? Pedagogical University, KJosltdiucha str. 6/5, 

ROS-129278 Moscow, Russia 

Receive*/ May 29. 1 994, accepted .fane 27. 1996 
Publish od December 27, iWb 

Abstract A review of the Palaearctic larvae of the genus Sienolophus Stephens.1 828 is given All larval instars of 
Sivi<rIophui(s «tr)/^'rncusMaoi»crham, 1844 arc dewn bed for the fust time DiPcrciinaldia^r.oscMifthcsiibgencra 
Sienolophus (s. sir), Asienolophus Habu, 1973, tgadroma Motschulsky, 1855 and the gemts Sfenolophus, as well 
as (he keys u> the subgencra and species based on llrsi. second and third larva! insfars characters arc given Possible 
phylogcnclical relationships of the species of the genus, based on larval characters, arc discussed 

Larval morphology, key to all larval instars, Carahidac, Sienolophus, Palearcric region 

INTRODUCTION 

The genus Sienolophus includes 60 lo 140 species worldwide, reflecting different concepts of 
different researchers. Lindroth (1968) subdivided the genus into two subgenera ( Sienolophus 
s. sir. and Agonoderus Dejean, 1829) and one species group. Habu (1973) and Noonan (1976) 
treated it in broader sense: with five subgenera (including Egadromd) and one species group. 
Kataev (in Kryzhanovskij et al., 1995) followed this concept, but Kxyzhanovskij (1983), on the 
other hand, considered Egadroma as a sepa rate genus. 

Larval characters are useful for solving the controversial questions about the taxonomy at 
specific level and about the relationships of the subgenera of this genus. Within the subtribe 
Stenolophina the larvae of the genus Sienolophus are best known (Schiddte 1867, Bryson & 
Dillon 1941, Larsson 1941, Emden 1942, Raynaud 1944, Chu 1945, Sharova 1958, Habu & 
Sadanaga 1961, 1965, 1970, Kirk 1972, Habu l973,llurka 1975, Thompson 1979, Arndt 1991, 
Luff 1993). However, different terminology for larval morphology, used in the descriptions 
create some problems in assessing the taxonomic relationship both at the species and subgencric 
levels. The analyses of larval characters of the Palaeuictic species of the nominotypieal subge¬ 
nus by Arndt (1991) show only general phyllogeneuc trends. 

I his paper offers a delailcd review of the Palaearctic larvae of tlie genus Sfenolophus (sensu 
Noonan 1976). The descriptions and redescriptions of the species are uniform, and follow those 
of Bousquei & Goulet (1984). The descriptions of the Nearctic species (Chu 1945) were critical¬ 
ly analysed using the sample approach. Possible phylogenetical relationships within the genus, 
based on larval characters are discussed. 

MATERIAL AND METHODS 

Tliis study is based on the examination of 40 larvae belonging to eight species 1 Sienolophus [a. str) leuionus (Schrank. 
1781)- 1 (s.str)/>er.titi«Manncrhcim, 1844 - 5 L,, 4 L : . 1 L„.S (s str,)duCopHtmu Fischer von Waldheim, 1823 
-1 L. 2 L,, S (s. sti) connotalus Bates, 1873 - 1 L J( S. (s sit.) pn»>utquus A. Morawitr, 1862 - I I.„ 5 (s str) mixlus 
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(Herbst, 1784) - 15 l. , 3 L.. I L,. X (AjU noiophus)fuivicemis Bnlcs, IS^3 1 \„ amlS’ {Kgailronw)quinquepustulaiw 
(Wiedemann, 1823) - I L,. The larvae of S penttus, S dtscophorus and 5 mixiu* were obtained from adults kept during 
J990 1491 itr.derlahoratrry condition.^ as wrll as the larvae of. 5 peistcus.S dtsccphcvv'indS mixius, received tfon D 
N Fedorenko (Institute of Ecology ami Evolution Problems, Moskow, Russia), S V Uljanskaja ( Rostovs Pedagogical 
Institute, Kostow-IXin, R«ss;.i).iid A O Koval (All-Russian Institute of Plant Protection, Pushkin. Russia) The larvae of A 
conHOItlius. S propim/uus . A fuiviccnus and S quinquepuslulutiu were provided by Tekocln Mutsumurn {National I nil i 
tutc of Agro-linvironnKntal Sciences, Tsukuba, Japar.) Data about ihc larvaeofA' (s sir.) wrJtcetorRcdtcrbaclicr. 1867 
and A (Egedroma) tbfficihx (Hope, 1845) were taken from llabu (1973), those about ihc second trstar Jarva of S' is. sir.) 
discuphorvx from Arndt 1199! ). and those about S (Agonodf/tis) luseoia (Fabncius. 1792), .5 (Agtmndcrut) pallt/tes 
(Fobneius. 1792) and A (s.stT)sp from C hu (31*45) The nialcnal us«! for this study is kepi in ihe collections ofthu Zoology 
and Ecology Depart n>cnt. Moskow State Pedagogical University (Moskow. Rusbin), of Ihc Zoological Institute urthe Rus¬ 
sian Academy of Science (Sanki-Pclersburg, Russia) and of the National Institute of Agrt-Itnvtronmcntal Sciences (I'su- 
kuba, Japan) 

The larvae were examined at magnifications of 55 5*. 120*. 150* and 600* with the aid uf a contrast microscope For 
examination of the chaelotaxy 25 total preparations in Ihc Fuuro-Bcrlcse liquid were made Measurements were made using 
an ocular rntcroractcr of a contrast microscope at magnifications of 55.5 150*. ihc notation of primary setae and pyres 
follows that of Rousquel & Goulet (1984). notation of secondary seise on the mandible and urogomphi follows that oi 
Bousquet (1985), clarification ofsonsillae follows that of Snodgrass (1935) and notation of sctac-gtoups follows that of 
Makarov (1993) 

Cluster analyses {method o ('bigeminal unweighted means) wore used to estimate (he rcciproeiU paior.lago of the species 
and subgcncra Ihc power of resemblance was evaluated using the Jaccar-cocfficicnt. 


DESCRIPTION 

Genus Stenolophus Slephens, 1828 

Cephalic capsule transversal (W/L= 1.23-1.50), slightly around by sides, with well developed 
microsculpture or lacking microsculpture. Nasalc projected, with the larger central portion and 
two strong teeth on each side of it. Egg-bursters of first instar larvae consisting of 8-15 minule, 
equidistant teeth of different size (smaller ones at base of frontal scleritc) on eash side along 
frontal sutures. Coronal suture distinct, cervical groove present, extended dorsally near PA, and 
ventrally near PA l? , ocular groove absent. Adnasale apart from FR, and FR* with one additional 
seta on each side and one basiconical scnsilla, located basal of FR* and FR 9 (Fig 1). Sensilla FR, 
basiconical. Mandibles massive, retinaculum large, located near base, cutting edges of mandi¬ 
bles and retinaculum smooth. Seta MN, absent. Antennae not, or slightly longer than mandi¬ 
bles. Antennomeres I and 11 without or with additional selae, ventral side of antennomere II with 
one or two additional basiconical scnsillae. Lacin ia slender, with strongly acuminate apex and 
with powerful seta MX*, as long as seta MX, (Fig. 2); gMX with 25-44 setae, no unequal 
numbers of setae in gMX. Submentum subquadralc or distinctly longitudinal. Ligula with blunt 
or sharp apex, seta I A 4 absent. Labial palpomcrc I without additional setae. Thoracic lergites 
transversal (W/L of pro thorax-3.5 5-2.0; W/L of meso- and metathorax-2.95 4.0), sclerotised, 
with clear borders (Figs 3-4). Numerous proprioreceplors along front and basal sides of pro; 
horax. Femur with three to eight secondary spimfonn sctix on ventral side, trochanter with two 
or three secondary setae or aselose. Abdominal tergites distinctly transversal (\V/L=3.0 4.0), 
poorly sclerotised, with or without microsculpture, without transversal keel separating praeter- 
gum from tergum, posterior borders imlistincf (Fig. 5). Seta TE :I as long as seta TEo. Secondary 
setae on dtoracic and abdominal tergites very numerous, booth long and shori. Sferrules poorly 
sclerotised, with borders v cry indistinct (Figs 6-7). Urogoinphi nut less than 1.7 times lunger 
than pygidium. Seta UR( present, single or as a group of setae. 
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Figs 111 Species of die genu * tophus Stephens- third insia, larvae. | - led adn«alc P l a r C . dorsal view; 2 - Inch,a 

r n0<Um t d r ViCW: ,. 4 “ I £ SOn T m ’* 1 ' llu 8 ula - d0Kal view- nxpbnutions: as - anterior «a,nhe. rr.es 
r 1 ; S, r'*-? y ' hy P°P ,ou, "c. fcP ‘VPCumc, sa - U-5^ sfr j pn ryt/wwu A. 

^ n wr !0 (**<™<>pn*s)JuMcor»is Bate; 3.9 -£ (s. stf-WirntManocihcwn, 4-5. (s sir.) *LS<H«baV 

Seales*f ^ 6 " 5 ' ( * 8,r)(Schrank >- 7 - 4 <* *0«"*»«« Bali 
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Subgenus Stenofophus s. sir. 

Head dark reddish-brown to yellowish-brown; thoracic tergites reddish-brown to pale yellowish- 
brown; abdominal tergites brownish-yellow to yellowish-white; urogompbi yellowish to w hite. 
Head with well developed microsculpture or practically lacking microsculpture. Nasale narrow, 
distinctly projected; distance between pores FR U not more than 1.3 times longer than distance 
from parr FR., to adnasalc plate; height of median area 1.6 2.2 times smaller than distance 
between pores FR d {Figs 12-17). Egg-bursters consisting of 8-15 minute teeth on each side 
along l'ronlal sutures. Coronal suture long, as long as labial palpomere 1. Anlennomere I with 1- 
2. antennomere IJ with 3-5 additional setae (Figs 23 2-1) or without additional setae (Fig. 25), 
antennomere It distinctly longer than antcnnomerc IV Stipes slender (I/W=2.6-3 0), gMX 
with 25-44 setae. Subinentum subquadrate (L'W-0.9-1.1) or distinctly longitudinal (U 
W= 1.30= 1.36). Apex of ligula blunt (Fig. 8) or sharp (Fig. 9), setae l.A* located dorsally. Ab¬ 
dominal tergites with well developed microsculptuio or lacking microsoulpture. Femur as long 
as tarsus and r.-bia combined (Fig. 20), with 3-8 secondary spiniform setae on ventral side, 
trochanter with 1-3 secondary setae or without it. Six to ten pubes of long setae along anterior 
tergal borders. 8-12 paires ofsetae along posterior borders. Hypcpleurite with 5-11 setae, medi¬ 
an sremite wish 3-10 pairs of setae, inner stemitc with 2 6 and outer sternite with 3-5 setae. 
Urogompbi much shorter, n ot more than 1.9 times longer than pygidium. 1JR„ present as a 
single seta or as a group ofsetae. 

Stenolophus (s. sir.) discophorus Fischer von Waldheim, 1823 
(Figs 12, 23,31,39, 47. 57) 

Head polebrown. thoracic tergites yellowish, abdominal tergites and urogoinphi yellowish-white. 
Surface of head with rough isodiametric mtcrosculpture, ex cep: for areas near setae FR-F'R*, 
FR,-FRt. PAi and PA*, occiput distinctly wrinkled. Nasale with united group of teeth in medial 
area (Fig. 12). Retinaculum very wide (Fig. 28). Antennomere 1 with 1-2. antennomere II with 
4-5 additional setae (Fig. 23). Stipes slender (LAVXF4-3.6). with five setae on outer side, gMX 
with 36-39 setae (Fig. 31). Su binentum distinctly longitudinal (L'W=1.30-1.31), with 25-27 
setae on dorso-fateral surface, gLA5 with 2 setae, ligula with blunt apex (Fig. 39). Femur with 
10 secondary spiniform setae ventrally, trochanter with 7 secondary setae. Hypopleurite with 10 
setae, median stemitc with 10 pairs of setae, inner stemite with 6 and outer stemite with 5 seiae. 
gUR, with 2 long setae. Pygidium slender (L/W=2.0-2.l), sternal side with 8 long setae. 

Age differences. In second-instar larva antennomere II with 2 additional setae, antennomere 1 
without additional setae. Femur with 6 secondary spiniform setae on ventral side. 

In first-instar larva head with very poor isodiametric microsculpture in basal area of frontal 
sclente Egg-bursters consisting of 13-15 minute teeth on each side (Fig. 47). Retinaculum 
moderately wide. Stipes more stocky (L/W=2.19-2.20), gMX with 30-31 setae. 

Stenolophus (s. str.) connotatus Bates, 1873 
(Figs 7,13, 20,24, 28, 32, 40, 48) 

Head yellowish-brown, thoracic tergites paler than head, abdominal tergites much paler yellow¬ 
ish-brown, urogoinphi yellowish-white. Head with well developed isodiametric microsculpture 
in the basal area of frontal sclerite, between setae FR. 4 -FR 7 , FR 5 4 ~FR>, FR ? -FR : , PA*-PA S - 
PA., PA, 2 -PA|s and along posterior edge of cervical groove; occiput wrinkled. Thoracic and 
abdominal tergites with multipointed microsculpture. Nasale with united group of teeth in me 
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Rgs 12-22 Species of the genus Sienolophus Slcphcns third mstar larvae 12-19 - anterior margin ol frotitaic. dona! 
view: 20-2 J - lore leg. Jatcroantcnor view Explanations UN - claws. TA - tarsus. TI - tibia. FE - femur. TR - trochanter. 
<'0 - coxa 12 - S {s sir) Jucvphorus Fischer von Waldheim. 13, 20 - 5 (s scr) connolurus Hates. 14 - 5 (s sir J 
propinquus A Morawilz; 15 5 (s sir.) pcrsictu Mannerheim; 16-5 (s str) /«/Wnw5{SchrarJ:>, |7-5 (s. str) 
lllcrbst). 18.21 5 (Asienolophis) fulvtcorms Bates; 19,22 -5. (EgaJroma)quinauepusluUam rWicdcmaim) Scales’I 
-20. JI- 12,16.21-22; III- 13.15,18-19; IV- 14,17. 
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dial area (Fig. 13). Retinaculum very wide (Fig. 28). Anlennomerc II with 3-4 additional setae 
(Fig. 24). Stipes slender (L/W-3.4), with 6 setae or. outer side, gMX with 41 44 setae (Fig. 32). 
Submentum distinctly longitudinal (LAV-1.36), with 30—40 setae on dorso-lateral surface, gLA, 
with 2 scrac, iigula with sharp apex (Fig. 40). Femur with 8 secondary spiniform setae on ventral 
side, trochanter with 3 secondary setae. Hypopleurite with 8 setae, median sternit with 4 pairs of 
setae, inner stemite with 2 and outer stemite with 3 setae, latt er in form and size of hypopleurite 
(Fig. 7). Seta UR( single, long. Pygidium stocky (L/W=2.0 2.1), sternite with 8 setae. 

Age differences. In first-instar larva egg-bursters consisting of 9 minute teeth on each side 
along frontal sutures (Fig. 48). Retinaculum moderately wide. 

Stenolophus (s. str.) propinquus A. MorawiU, 1862 
(Figs 1, 8, 14, 33, 4), 49) 

Head and prothorax reddish-brown, meso- and metathorax pale yellowish-brown, abdominal 
tergites paler yellowish-brown or brownish-yellow, urogomphi white. I lead with well developed 
microsculplure: isodiametric on frontal sclerite, in area of coronal suture, near setae PA7, bet¬ 
ween setae PAj-PA*-PA 6 , PA„-PA,«-PA|j and finely wrinkled near setae PAp-PA,#. Nasale 
with united group of teeth in medial area (Fig. 14). Stipes stocky (17W-2 6), with 4 setae on 
outer side, gMX with 26-30 setae (Fig. 33) Submentum subquadrate (LAV-1.05), with 16-17 
setae on dorso-lateral surface, Iigula with blunt apex (Pig. 41). Femur with 5 secondary spini¬ 
form setae on ventral side, trochanter without secondary setae, Hypopleurite with 6 setae, medi¬ 
an stemite with 6 pairs of setae, inner sternite with. 4 and outer stemite with 5 setae. gUR, with 
2 long setae. Pygidium stocky (L/W-1.60-1.65), stemite with 5 long setae 
ACE differences. In first-instar larva egg-bursters consisting of 7~8 minute teeth on each side of 
frontal suture, front tooth slightly' distant from frontal suture (Fig. 49). 

Stenolophus (s. str.) persicus Mannerheim, 1844 
(Figs 3, 9, 15,25,29,34,42, 50, 56) 

Head dark reddish-brown, thoracic tergites pale reddish-brown, abdominal tergites brownish- 
yellow, urogomphi yellowish. Head with fine isodiametnc microsculplure near setae FR, and 
PAj, and also between setae PA- 3 -PA 4 ; posterior edge of cervical groov a finely wrinkled. Tho¬ 
racic and abdominal tergites with distinct multipointed microsculpture. Nasale incised at mid¬ 
dle. so teeth divided into two groups (Fig. 15). Head with furrow near seta PA, (Fig. 29). Stipes 
slender (LAV=3.36-3.38). with 5 setae on outer side, gMX with 33-35 setae (Fig. 34). Submen¬ 
tum subquadrate (L/W=0.90-0.92), with 13-15 setae on dorso-lateral surface, Iigula with sharp 
apex (Fig. 42). Pores PRb and PRc located near setae PR ? and PR,, respectively. Femur with 5- 
6 secondary spiniform setae on ventral side, trochanter with 2 secondary setae. Hypopleurite 
with 5 setae, median stemite with 3 pairs of setae, inner and outer stemites with 5 setae each. 
gURe with 2 long setae. Pygidium slender (L/W-2.0-2.1), stemite with 4 long setae. 

Age differences. In second-instar larva head with fine microsculplure near setae FR : , FR, and 
PA 4 . Stipes stocky (LAV=2.80-2.83), gMX with 30-32 sciae. Submentum with 10-11 setae on 
dcrso-lateral surface. Pores PR b and PR* located between setae PR 2 -PR, and PR,-PR«, respec¬ 
tively. Trochanter with I secondary spiniform seta on ventral side. Inner and outer sternites with 
4 setae each. 

In first-instar larva head with very poor isodiametric microsculpture in basal area of frontal 
sclerite and between setae PA«-PA T . Egg-bursters consisting of 12-14 minute teeth on each side 
along frontal sutures (Fig. 50). Stipes more stocky (L/W=2.30-2.34), gMX with 28-30 setae. 
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Figs 23 .30. Species of «he earns Sttnolophus Stephens - third inslar larvae. 23-2? - left ar.tcniu, dorsal view; 28- 30 
eephalie capsule, dorsal view Explanations: FR irontalc. FA - pariclalc. 23 - S. (s sir i cor.noialus Hales. 25,2S .? (s 
$H.)pcw‘US Mtumcrhciin. 26 S. {Astenolophus)fulvicomis Bates; 27,30 - S. (FROilroma) quinqueyuxtulatvs (Wuxh; 
menu). Scales: I - 28. 30; II - 23,29; III - 24-25; IV - 26-27. 


Stenolophus (s. str.) teutonus (Schrank, 178!) 

(Figs 6, 16,35,43) 

Head chocolate brown, thoracic tcrgites pale brown, abdominal lergites yellowish, urogomphi 
wellowish-whitc. Head with rough isixliaraclric inicrosculpture in central area of frontal scle 
rite, along frontal sutures up to seta PA, and between setae PA,*-PA, 7 PA I6 . Nasalc with united 
group of teeth in medial area (Pig. 16) Stipes slender (L/W=3.0), with 5 setae on outer side, 
gMX with 28 30 setae (Fig. 35). Maxillary palpoinere II 3.5 -4.0 times longer than maxillary' 
palpomere JV. Submenrum subquadrate (L /W=0.98), with 17 setae dorso-iaterally, ligula with 
blunt apex (Fig. 43). Femur with 7 secondary spiniform setae vcntrally, trochanter with 3 se¬ 
condary setae. Hypopleurite with 7 setae, median stemite with 7 pairs of setae, inner and outer 
sternites with 4 setae each. gUR. with 2 long and 1 short setae. Pygidium slender (I7W=2.5), 
stemite with 5 long setae. 



Figs 31-38. Species of the genus Stenolophus Stephens - third iitstar larvae. Right maxilla, dorsal view. 31 5. (s. str > 
discophonts Fischer von Waldheim; 32 -S (s. str.) connotalus Bates; 33 - 5. (s. str. )propinquus A Morawiu:; 34 - S. (s 
str) perstcus Mar.ncrhsim; 35 - 5. (s str.) leu!omu (.Schrank); 36 - S. (s str.) mixius (Hcrbst); 37 S ( Aslenolophus) 
fulvicornls Bates; 38-5. {Exadroma} quuujucpustuiatu! (W'icdcmann). Scales: I - 31; II 32-38. 
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Fig>39-46 Specie* of the genus Stenolophus Stephens third inslar larvae Labium (A-doreal view, B ventral view) 39 
-S (s sir )d;scopk-,rus Fischer von Waldheim. 40-5 (s $to)connotatus Bates, 41 ~S (s sir )prvpinquuiA Morawrlz 
42 S (s ifr )/>er?/<KrManncrheim,43 -5 (s sir )/ew/om/j(Schrank),44 S (s sir ) aux/us (Horbst). 45 -S (Asleaolo- 
phus)fuJwconus Bates. 46 -£ [Egadroma) quinquepustulam (Wiedemann) Seales 1-42. 11-39 41.43,45-46, III 
44 


Stenolophus (s. sir.) mixtus (Herbst, 1784) 

(Figs 4, 17, 36,44,51,58) 

Head pale brown, rhoractc tergites pale yellowish-brown, abdominal tergites yellowish-white, 
urogomphi white Head with fine tsodiametric microsculpture between setae FR3-FR4, PA 3 -PA 4 , 
PAj 3 -PA< and near seta PA*. occiput and area near setae PA 4 , P A*. P Aj and PA, finely wrinkled 
Nas ale with united group of teeth in media! area (Fig 17) Stipes slender (L/W=3 0), with 5 
setae on outer side, gMX with 33-37 setae (Fig 36) Submentum subquadrate (L/W c 0 95), with 
21-23 setae on dorso-lateral surface, ligula with blunt apex (Fig 44) Femur with 5-6 secondary 
spun form setae ventrally, trochanter with 2 secondary setae Hypopleurite with 5 setae, median 
stemue witli 4 pairs of setae , inner and outer stemites with 3 setae each Seta UR. single, long 
Pygidium slender (L/W-l 9Q-1 93), stermte with 4 long setae 


427 



Figs 47-58. Spccirai of Ihc graius Sutiolophus Stephens first inslai larvae 47 55 firutial sclcritc, dorsal view; 56-58 - 
anterior margin ol fronl&Ic.dorsaJ view. 47,57 S.(s. s\i.)discophorus Fischer von Waldteim. 4J} S (s. &t.) cormorant. 
Rata (after Habo 1973): 49 -S. (s. sir.) propinquus A. MorawiLz (after Ilabu 1973); 59, 56 5. (i. ±b.)pemcu3 MonrK-r 
liuim; '"1. 58 S. (s. srr.»»m.w«/.f(Jfcrbst>; 52-5. (s. srr.)/Wt///v>/«w Rcdtcnbachcr(alterllabu i 973);53 -A. (An&wbpkui) 
fulvtcorms Rates (after Habu 1973): 54 5. (Egadroma) diffinhs (Hope) (after Hahn 1973): 55 -S.(figadrona)quifiquc 
pusiulutvs (Wiedemann) (after Habu 1973). Scales; I 47 55; II 56 58. 




In first-instar larva head with fine isodiamctric microscuipture in basal area of frontal sclerite 
end near seta PA 7 , Egg-buisters consist of 12-15 minute teeth on each side along frontal sutures 
(Pig. 51). Stipes more, stocky (L/W-2.2), gMX with 25-27 setae. 

Subgenus Astcnolophus Habu, 1973 

Stenalophus ( Astenolophus ) fulvicornis Rates. ! 873 
(Figs 2, 10, 18,21,26, 37, 45, 53) 

Ifead pale yellowish-brown, slightly reddish near apical margin ami at central area. Pro-, meso- 
and meiunoium pale brown:sh-yel!ow. Abdominal tergites yellowish. Head with poorly deve¬ 
loped microscidplurc, isodtametric near setae FR* s , PA ; and wrinkled m area of coronal suture. 
N'asale relatively wide, projected: distance between pores FR^ not less than 1.5 times longer than 
distance from pore FRj to adnasal plate; height of median area 2.5 rimes lower than distance 
between pores FR,, (Fig. 18). Fgg-bursters consist of 8 minute teeth on each side along frontal 
suture, front tooth distant from seta FR. (F 2 following llabu 1973) on 1)4 seta length (Fig. 53). 
Coronal suture short, as long as labial palpomere II. Antcnnomcres 1 ar.d 11 without additional 
setae; antennomerc II distinctly longer than antcnnorncrc IV (Fig. 26) Stipes stocky (L'W=2.0- 
2.3), with lateral projection near seta MX ; , gMX with 25-28 setae (Fig. 37). Submentum sub- 
quadrate (l./W j 1.1), ligula with blunt apex, setae LA,, located apically (Figs 10,45). Abdominal 
tergites without microscuipture. Femur distinctly shorter than tarsus and tihia combined, ihe 
former with 5 secondary spiniform setae on ventral side, trochanter without secondary setae 
(Fig. 21). Fight pairs of long setae along both anterior and posterior tergal borders. Ilypopleu- 
Tite with 5 setae, median s'emrte with 4 pairs of setae, inner stemite with 3 anu outer stemitc 
with 6 setae. Urogomphi relatively long, not less than 2.0 times longer than pygidium. gUR, w 
itli 2 long seme 


Subgenus F.gadroma Motschulsky, 1855 

Head yellowish or pale reddish-brown. Pronotum yellowish or pale yellowish-brown, sometimes 
slightly reddish; mesn- and metanotum paler. Tergites pale brownish-yeilow or very pale yel¬ 
lowish-brown. Head with well developed microscuipture. Nasale wide, poorly projected: dis¬ 
tance between pores FRd not Jess than 2.2 times longer than distance from pore FRj to adnasafe 
plate, heigh: of median area 2.5-3.0 times lower than distance between pores FR,i (Fig. 19). 
Egg-bursters consist of 14— 15 minute teeth on each side along frontal sutures. Coronal suture 
short, as long as labial palpomere II. Antcnnomcres I and II without additional setae; antenno- 
meie LI as long as anltmuomere IV (Fig. 27). Stipes slender (L/W-*2.6-3.0), gMX with 25-27 
setae. Submentum subquadrate (I./W-l .04), ligula with blunt apex, seta LAfe located dorsally 
(Fig. 11). Abdominal tergites with developed microscuipture. Femur distinctly longer than tar¬ 
sus and tibia combined, the former with 4- 6 secondary' spiniform setae on ventral side, trochan¬ 
ter with 2 secondary setae or without it (Fig. 22). Along anterior tergal borders 3-7 pairs of long 
setae, along posterior tergal borders 4-5 pairs. Hypopieurite with 5 setae, median sternite w ith 5 
pairs ot setae, both inner and outer stermtes with 3 setae each. L'rogomphi very long, not less 
than 2.3 times longer than pygidium. gUR. with 2 !oug setae. 
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Sienoh/phus (Egadromd) quinquepustulalus (Wiedemann, 1R23) 

Head and prothorax yellowish-brown, meso and metathorax paler, abdominal tergites brow¬ 
nish-yellow, urogorophi while. All head surface with isodiamctric microsculpture which is finer 
near setae FR r f'R', PA 0 , PA- and PAj-PA,. Thoracic and abdominal teigiies with fine lsodia- 
metnc microsculpture. 1 Irogomphi distinctly microsculptured. Nasale web wide and even notched 
median area (Fig. 19). Head with a furrow between setae PA 9 and PA* (Oj-L| following Habu 
1973) (Fig. 30). Stipes stocky (LAV=2.6), with 5 setae on outer side, gMX with 25 27 setae 
(Fig. 38). Suhmenhim subquadrate (IVW-1.04), with 14 setae on dorso-lateral surface, hgula 
with blunt apex (Fig, 46). Femur with 6 secondary spiniform setae on ventral side, trochanter 
with 2 secondary setae. Ilypopleurite with 5 setae, median slemitc with 5 pairs of setae, inner 
and oilier sternites with 3 seiac each. glJR„ with 2 long setae. Pygidiurn slender (I,'W=2 3-2.4), 
stemite with 3 long setae. 

Aoe DiFFEKfcNU-s. First-insiar larva paler. Nasale less projected. Fgg-bursters consisting of id- 
15 minute teeth on each side along frontal sutures (Fig. 55). 


Key to subgenera and species of first-instar larvae of Stenolophus 

I (2) Coronal suture short Frontal sclcntc with no less ihan 14 teeth in each cgg-burstcr.(15) 

2(1) Coronal suture long Frontal sclcntc with 8-15 Icclh in each cgg-burstcr. (3) 

3 (4) Nasale incised at middle, so tcclh divided into (wo groups (Fig 56) Frontal sclcntc with 12-14 icclh in each egg- 

burster (Fig 50) Stipes slender (L/W-2 30-2 34), gMX wilh 30-32 setae, maxillary palpomcrc 1JI a? long as 
maxillary palpomcrc IV Submcntum subquadratc (L/W"0.94), hgula with sharp apex. WH=0 61-0.71 (0 65) mm 
. . S. (S str )pemt us 

4 (3) Nasale with united group of teeth in median area (Figs 57-58) .(5) 

5 (6) All Iccthofcgg bursten placed equidistant from frontal sutures (Figs 47 -48. 53-52). ..(7) 

6(5) Fronl tooth ofcgg-barstcr. slightly but distinctly distant from frontal sutures (Figs 49.53) .(13) 

7(8) Frontal sclcntc with no mere than 9 teeth in eachcgg-burstcr (Fig 48) WH"C 69-0 74(0 71) (aUcr Habu 1973) 

. . . . S (s sir.)t.vwtotaiui 

8 (7) Frontal sclcntc wilhno less than 10 tcclh in each egg-burster . (9) 

9(10) Frontal sclcntc with 11-12 tcclh in each egg-burster (Fig. 52) WH*(»50-0 53 (0 51) ram (afrer Habu 1973) 

... .-... - . S (s sir )iridico!ai 

10(9) Frontal sclcntc with more than 12 teeth in each egg-burster. . (II) 

II (12) Nasale as on Fig. 58 Maxillary palpomcrc III as long as maxillary palpomcrc IV Galeomcrc I I 5 limes longer than 

galcomerc If Antcnmijncrc (distinctly longer than anlcnnomcrc HI. Tarsus as king as tibia. WH=0 5&-0 68(0 621 

mm. ... _ . .. ,S (s. sir )mtxius 

12(11) Nasale as or Fig 57 Maxillary palpomcrc indistinctly longer than maxillary’ palpomcrc [V. Galeomcrc I only ) 2 
times longer than galeomcrc II Antcnnomcic I as long as antcnnomcrc III Tarsus distinctly shorter than tibia 

WIW68-0 74(0 7))ri!D . . S (x sir )Jisco(iht>nt> 

13 (14) Frontal sclcntc with 7 S teeth in each egg-burster, front tooth distant from seta ”R; on 1/2 of rcIji length (Fig 49) 

WH-052 0 35(0 53)mm(altorHabu 1973). S (s str j/mprnqmn 

14(13) Fronial sclcntc with 8 tcctli in each egg-burster, front tooth distant from seta FR- or I '4 ol seta length (Fig. 53) 

WIM.t47-0.52 10.50) mm (alter Habu 1973). .A (AstenolopHui) 

35 (56k Nasale incised at middle, so teeth divided into two groups (Fig. 54). Frontal sclcntc with 14 teeth in each egg- 

berster Wtf-fl 50 0 53 (0 51) mm (nfler Habu 1973) .. . S (Egadmmut dtfjirtlts 

!6(1S) Nasale with united group oftecthm median urea (Fig 55). Frontal sclcntc wilh 14- 15 lecllnn each egg-burster 
WII=0.32-O.56 (0 53) mm (3ttcr Habu 1973). -. S. <fc' )ifi,inquepustu.’uuit. 


Key to subgcnera and species of second/third instar larvae of Stenolophus 

I (2) Nasale narrow, rirslmclly projected: distance between pores FRd not more than I 3 times longer than distance from 

pom FR., to u jnasalc pliite. height of median area 16 2 2 tunes lower Ihan distance between pores FR. (Figs 12 
17) Coronal suture long, as long us labial palpomcrc I Urogomplii relatively shutter, no more than I 9 limes longer 
thanpygidium... ..-....-.aubgcru stenolophus 
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2(1) Kiisulc wide, piNiilv projected" dislrnce between pores FKd not less than 1.5 limes longer than distance from pore 

FRj io adnasiilcpleic: height of median area 2 5-30 times lower than distance between pores FR, (Figs 18—19). 
CoronaL aware short. as lor.g as labial palpomcrc IL Utogomphi longer, no less than 2.0 times longer than pygidium. 

.-..- ...- .( 15 ) 

3 (4) Atitciiroincrc II with V-5 additional >ct.v (Figs 23 24) Submcntuin distinctly longitudinal, with more than 25 

setae on doiso-latcral surface gl.A. with 2 setae.... .., „.—(5) 

4 (3) Anicnr.omcrc II without additional setae (Fig. 25). Submentum distinctly longitudinal, with less than 23 setae on 

dorso-latcral surface Seta LA s smg|c .... ... .. (7) 

5(F) Aittctmomcre I with 1 2 additional setae (Fig. 23) Stipes with 5 setae on outer side,gMX with 36 39 setae Sub- 
nicntum with 25 27 soincun dorse-lateral surfece. Iigula with blunt apex. Femur with 10 secondary spiniform setae 
or. ycruuI side, trochanter with 7 secondary setae Wll Li=0.%-1. II < l. 04) mm, L,- 147- 1.55(1.51) mm . . 

... S (s Str.) dist-ophorus 

6(51 Antcnr.nrocfc I without additional setae (Fig 24). Stipes with 6 setae on outer side. gMX with 41 44 setae Sub- 
incnlum with39 40 setae ondooo-lataal surface. Itgula with sharp apex. Femur with 8 secondary spiniform setae 
on ventral side, trochanter with 3 secondary setae. WH l,=0 9-l 01 (0 97) mm. L s = I 22-1.45 (1 35) mm 

.—. . ..-. S. (S Ktr)cOHIU'lulU.\ 

7 (8) Head with well developed microseulpturc. Stip« stocky (L7W=no more than 2 6) Antennomere I no more than I 6 
times longer than antcnnomcrc iV.aitlainomcroll with 2 additional basicomcalscnsillac. WH L.,-0.66 0 70(0 08) 

inns. Li'0f3 O93 (0 87)rnnt... ..... 6“ (s Str.) prvpiMfUU* 

5(7) Head with poorly developed mere sculpture Stipes slender (LAV“no less than 3 0). Antennomere 1 no less than 2 0 

times longer lha:t antennomere IV, amcnomcrc II with only 1 additional bastconical scnstlla . (9) 

9(12) Head and thoracic tergites chocolate brown, well sclcroused. Maxillary palpometc 111 distinctly longer than maxil- 
lar> palpomcrc IV Galcomerc I shorter, no more than 1.5 limes longer than galcomcrc II Labial palpomere I 
shorter, no more than ) 7 umes longer than labial palpomcrc II. gUR.wtih 2 long setae . (10) 

10 (11) Cephalic capsule widcrtW/L=l 4t>-) 44). Kasalc incised at middle, so teeth divided into iwo groups (Fig 15) 

Seta PA ;6 as long as setae PA, andPA,. Head with furrow near seta PA. (Fig 29) Maxillary palpomcrc II shorter, 
no more than 2.5 limes longer than maxillary patpomcrc IV Submentumwiih 13-15 sciae on doiso-latcral surface, 
Iigula with sharp <ipjx (Fig. 9) A long posterior Itrgal borders 16 pairs of setae Hypoplcuritc with 5 setae, median 
slcmtlc with 3 pairs ofsdac Femur with 5 secondary spmifoim setae on ventral side, ttochantcr with 2 additional 
setae gUR„ with 2 long setae. WH L.-4) $6-0 88 (0 87) mm. L,-1 05 mni . . S (s. str )perstcus 

11 (10) Cephalic capsule less w ide (W7L-I 30). Nasals with united group of teeth in median area (Fig 16) Setae PA, t 

distinctly shorter than setae PA,, and PA,. Head without furrow near seta PA, Maxillary palpomcrc II longer, no 
less than > 5 times longer than maxillary palpomcrc IV Submentum with 17-19 setae on dorso-latcial surface. 


0.000 0.253 0.505 0.758 1.010 



Fig 59 Hypothetical phylogeny of the Hclarclic species of the genus Sienolophu* Stephens according to the larval charac¬ 
ters- 1 5ft nola/ihiu (s. sir.) discapftonu FiXchci von Waldheim, 2 - S. (s. sir )connolaluS Dates, 3 ~ S (s. str )prop>nquus 
A jMorawjt/,4 i (s sli)/*inuv.'Mjnrerheini. 1 5 $ (s. str ) leutonus (Sehrank),6 S. (s. sir)mn/iu (Hejhst),7 S 
{A'ienr?!oph;t>)ijutvrcomsj Bales, 8 <3 {t'gucironrn) qumyuipustutatux (Wiedemann). 9 S. (Agtmotlervs) hneolu (Fab- 
ficius), JO -6' (Agonoderus)palLpes (Fabnejus), 11 -X (s. str )sp. 
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Iigula with blunt b|H!x (Fip 8). Along posterior tergal herders S pure of long setae Hypoploiirrc with 7 seiac, 
median stcmitc with 7 panes of setae. Femur with 7 secondary spuiiform sotae on ^rv.ra! side, trochanter with S 

secondary settle. gUR,wilti 2 long end 1 short setae. WH1,-I 13 mm .-.. ..5. (s. su ) teuianm 

12(9) I lead ar.d thoracic icrgitcsyellcwish-brown, poorly sclcrotised. Mextllaxypalpomcrc 111 as long as maxillary pal- 
pomerc IV Galcomcrc I longer, no less than 1 7 times longer than gakomcrc 11 Labial palpomcre I longer, no lefts 

than I X imucj longer than lab/aJ palponwvo II Sen UR a single. Jong. .(1.7) 

13||4) Cephalic capsule narrower (W<L= I 20 I 23). Aiitennonicre I 3.0 limes longer than antcniionicrclV Along ante- 
nor tergal bottler 9. along posterior tergal bonier 12 pairs of long setae Femur with 5 6sceonderyipindoniisctac 
on ventral side, trochanter with 2 secondary setae. WH L ; -V.74-4}.76 (0 75) mm. 87 mm. .. .5 (s. av.)mucur 

14 (13) Cephalic capsule wider (W.l =1 30-1 32) Antcrwiomerc I 25 times longer than antcnnoracrc IV. Along anterior 

tergal bottles 8, along posterior tergal border 6 pairs of long setae Femur with 3 secondary spmiform setae on 
ventral side. trochsTilet without secondary selae. WH Lj-0.68 €72(0.70) mm. L|=0.!*|- 1 00 (€95) mm (after 
Habu 1973) ... S is sir.) iruficolor 

15 ()6) Mead with poorly developed nirrosculpnirc Antcnnoeicrc IJ distinctly longer than antcono.merc IV. Stipes stocky 

(LAV no more than 2.0 -2.3). Iigula with ajncally located tctac LA, (Fig 10) Femur distinctly shorter than tarsus 
and tibia combined (Fig. 21J Urogompbi shorter, no mote than 2.0 tunes longer than pygidium. WH I.. 0 60 0 6J 

(0 02) nun. L^-0 77-OS4 j€ 80) mm... subgcnus.lstore/oplnu, S (A )/uhtcoyms 

] 6 (15) Head will well developed r.nerosculpiuTc. Antcnoorncrell us long as ar.lcnnomerc IV. Supcs slender (LAV no less 
rhan 2.6-3.0). ligula with corsally located setae L A< (Fag. 11) Femur distinctly longer than tarsus and tibia com¬ 
biner! (Fig. 22) Urugomphi longer, no less Ilian 2.3 times longer than pygidmm ... .subgcmisEgru&o/HiiO?) 
17(18) Cephalic capsule wider (W/L-l 40-1 42) Nasalcnotincidcs at middle (Fig 19). Head with tiirrow between setae 
PA, and PA, (Fig. 30). Along anterior tergal border 6 pairs, along posterior border 4 pairs of long setae Femur with 
6 secondary spimfoim setae, trochantercith 2 secondary setae. WH Lj=0 68-0 77 (0 73) mm. L.= 0.95-1 05 (I 00) 
ir.tn. S. ( E .) qutnqutpuslulatut 
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Fig 60. Hypothetical phylogeny of the I lolarche species of the subtr.be Stcrolophina according to the larval characters I - 
Sienalopha (s. sir.) ducophorui Fischer von Waldheim, 2-5 (s. str) connotatui Dates, 3-5 (s sir.) propinquus A. 
Morawit/, 4 - 5. (s. str) paiu iu Mannerheim ,5-5 (s str) teuionus (Schrank). 6 5 (* sir.) mixiuf (llerbst), 7-5 
\Aiteitoiophut)fulwo*ma Bates. 8 5. (E%ailrt>mii) t/innquepustulutm (Wiedemann), 9-5. tino'cu (Fab 

rieius). 10 5 (/Jgonc*/enu)pff//^«(Fabricius). U & (». gtr.)sp , 12 Dtiharofnr/iu* (s.&tr.)gur/<m Crotch. 13 L> 
is. str ) ustutatu* Dejean, 14 - O ($. sii -.fttesrlus Motschuisky. 15 IX (s. str.) abdominal:* MotschuLky. 16 l>. <7ri- 
iWWlin) alucoJa Dates, 17 - Btadyctllus (Tachycetlus) glabratiu Ratter. 
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18 (17) Cephalic capsule narrower (W7L-1.30-1.32). Nasalc incised at middle, so teeth divided into two groups Head 
lac kine. furrow between setae PA 9 and PA j. Along anterior tergal border 3 pairs, along posterior border 5 pairs ot 
long setae. Femur with 4 secondary spmifonn setae on ventral side, trochanter without secondary setae WHI. rO 68 
0 70 (0.59) mm, L -,-0 81-1.01 (0.92) mm (alter Habu 1973) ....5 {£) dijfinlv, 

DISCUSSION 

The relationships of the Slenolophina sublribe taxa studied are presented in Figs 59 60. There 
are three distinct species-complexes in the genus Steno/ophus (Fig. 59). The first complex in¬ 
cludes the Nearctic species (the value of Jaccar-cocfficicnt (JC) in bifurcation area* 0.325), the 
second complex includes species of the subgencra Astennlophtis and Egadrttma (J00.430) and 
third one includes the Pataearctic species of the nommotypicul subgenus. S/eiwlophus dtsco- 
phonts and S connolalus in the nominotypical subgenus are characterized as the most isolated 
species (JC—0.525 K The compariskm of the Palaeiuetie species ot the genus Stenolophus with 
rhe Nearctic species and wirh the species of the genus Dicheirotrichus Jacquelin du Val, 1857 
(following Kutaev, in Kryzliauovskij ct al. 1995) shows similar results (Fig. 60). In addition, S. 
discophorus and S connotatus are isolated from the other Palaearctic species to the same degree 
as the species of the subgencra Astenolophus and Egadronia (JC=0.560). The larvae of S disco- 
phonis and S connotatus display some characters of the larvae of the genus Hurpalus LatreiUe, 
1802. These characters, noted for the first time, are: well developed microsculpnire on the head; 
wide, robust retinaculum; additional setae on the antennomeres I and II; longitudinal submen- 
tum. seta LAj presented as a group of setae; numerous secondary setae oil dorso-iateral surface 
of siibmentum, in gMX and on ventral side of femur and trochanter. These species may repre¬ 
sent a separate spccies-group, or even subgenus. 
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Abstract The authors describe und illustrate m detail the three larva! stages ofMcrop/ionis mexicanus Matthews, 
1888 {Colcoptera’ Silphidac. NtCTophounac), a common mcxican and ccntraUamcncan carrion beetle A study of the 
taxonomic value of larval characters, as well as the motpho-anatomical characters of adults, enables the authors to 
discuss the phylogenetic relationships among (he species of the W invejligahtr group, .which includes ,V mexirtunu 
The species seems to be closely (dated to<V investigator Zetterstedt, 1824 andA' ngrtta Manncrbciro. 1843. while 
the remaining two species classified in the group (A' hybndus I latch & Angell, 1725, and ;V umentasus Weber. 
1801) appear to be more primitive. Results partly confirm phylogenetic hypotheses pro;>oscd by other authors in 
prc« u'.is papers. 

Larval mm phology, pliy lugcny. Cnlroptera, Silphidac, .\icniphoru.x 


INTRODUCTION 

Nicrophorus mexicanus Matthews, 1888 is a large necrophagous beetle, active all year round, 
distributed front southwestern United States to Guatemala and El Salvador (Peek & Anderson 

3085). 

Building on the classic studies of Hatch (1927), Pukowski (1932, 1934) and Balduf (1935), 
more recent researches have focussed on ihe immature stages of Nicrophorus Fabricius, 180! 
species from both a morphological (Byzova 1964; Klausnitzer & Zerche 1978; Anderson 1982, 
Peek & Anderson I9R5; RuiiSka 1992) and an ethological (Roussel 1964a, h; Milne & Milne 
1944. 1976, Hal filer et al. 1983; see also the papers quoted in Huerta el ill. 1992) perspective. 

The three larval insta/s of Nicrophorus mexicanus are described in this paper m detail, with 
a view to reexamine Ihe phylogenetic relationships of the species. Our results are compared with 
those of Peck & Anderson (1985) who placed live species of Nicrophorus (N. hybndus Hatch & 
Angell, 1925, ,V investigator Zctterstcdt. 1824, N. mexicanus, N. nigrita Mannerhcim, 1843 
and <V. tomentosus Weber. 1801) - mainly from Latin America -- together in the N. investigator 
group. Their study included five characters taken ftoin larval morphoanatomy, which formed 
the basis of a phylogenetic hypothesis. 

MATERIALS AND METHODS 

Twelve individuals (5 females and 7 mules) from the Cbapultepec Wood, Mexico City, Mexico, were included in this study 
1 Ik individuals were collected during summer 1991 with pitfall (raps baited with mc.it. Five pairs were secluded and rv Hired 
in controlled conditions in suitable lemma. 30 cm m diameter al (he mouth. 42 cm high. 3'4 full of moved sandy wit. at die 
Department of Amma> Biology. University of Turn, Italy Ground beef was used as food Tcrmr.a were opened arid observed 
a: irregular times depending on the activity of each p3ir The five pairs regularly bred so that 6 first in? tar (L,», 8 second in»tar 
(I.O.iimf 12 third mslar(L,) larvae were obtained (no pupa wax sacrific'd, so that a description oflhis stage is not provided) 
Ou a wrap. Ihe first luivaf inslar look ? days to develop, the second mstar 4 days, the third inscar 6 days, and the pupa 25 days 
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Thcso diila arc in keeping with the observations of Halfftcr ct al. (1983) for species raised under laboratory conditions 
Larvae weeudropped mio boiling wider for about ibrep minutes; subse«)iiciirly they were fixed in Bourn solution and wans- 
fenvd otter two days mlo ?0% ethyl alcohol Some were dissected oml mouth parts, antennae, and legs were examined first 
in glycerine. and then m Canada Dalsun under the microscope 

DESCRIPTION 

Larva cruciform and elongate (Fig. I). Dorsovenlrally depressed. Body whitish, third stage more 
brownish, with the head, strongly reduced ventral sclerites, regions surrounding the spiracles, 
nrogomphi (Figs I, J K, 38) and legs more sclerotized Average hotly length: L, 27.8 mm, L> 18.8 
mm, Li 5.2 mm. 

Hoad (Figs 11,12, 13, 29). Prognathous, dorsoventrally depressed. Average width: L, 2,2 mm, 
L ? 2.1 mm, I., J.O mm; average length: Li 1.8 mm, L* 1.5 mm; L, 0.9 iron. Epicranial suture 
short, marked, straight. Frontal suture V-shaped, with branches very divergent, turned laterally 
near Ihe fovea, and less conspicuous near the insertion of antennae. Frons gently convex and 
medially more sclerotized. Epistomal suture manifest only laterally. Foveas well marked. 
Clypeus (Figs 23,42). Pentagonal in form, separated from labrum by a large unscleroiized hand, 
with about six scnsilla and grouped together with three pairs of setae. L : and L, clypeus less 
scierotized than in L 3 . 

[.abki'M. L : transverse, slightly convex apically, pentagonal in form, on Ihe whole nol very 
sclerotized. Central part clearly Iransverse, without a semicircular area. Anteriorly four strong 
setae, posteriorly six more. less robust, and two scnsilla. L 2 and L, with anterior central part 
strongly scleroti/ed ami directed apically, and two unseleroti/ed hands laterally. Anterolateral 
angles well-marked. Setae like in L,. L 2 . anterior margin clearly concave in the middle, very 
sclerotized laterally, semicircular, raised apically with two teeth. 

ErtbfiARYNX. 1 wo longitudinal bands of dense microtrichia directed centrally, medial pail gla¬ 
brous. L : anterior medial part poorly developed, bearing centrally the first porous area, and 
laterally two strong, conical setae. L. (Fig. 25) and L>: anteromedial concavity more evident. In 
all in stars the first porous area divided by a longitudinal septum and bearing at least three-four 
pairs of scnsilla. Posterior to these the second porous area, pair, with a triad of scnsilla. Latero- 
anteriorly two pairs of conical setae. At the base, between the two longitudinal bands, an irre¬ 
gular, transverse row of variable numbers of scnsilla (quinqueporous areal and laterally and 
posteriorly two groups of five sensilla, in clusters (Fig. 26). 

Mandibles. Strongly sclerotized. Coarsely pyramid-like, without molar areas. L, with spatulate 
scissorial area in the left mandible (Figs 8, 9), slightly notched, making a small tooth, in the 
right one (Figs 6, 7). In L : mandibles bearing a scissorial area clearly divided by a big median 
tooth in two parts, each provided with five small teeth. Four hairs dorsolaterally in the right 
mandible (Figs 21, 22), only one in the left (Figs 19, 20). L,: mandibles more slender and 
shorter that in L 2 and L ? . Scissorial areas slightly notched. Externally two hairs, laterally two 
sensilla (Figs 34. 35). 

Maxillae (Figs 28, 39). Die labio-maxillary complex appears more sclerotized in L* than in L, 
and L-. Cardo pyramidal with apex blunt and a posterior seta. Stipes conical, truncated, robust 
with five primary setae. Palpiger cylindrical, more or less equivalent in size to the first segment 
of palpi, separated from the maxilla by a small sclerotized area. Palpiger lacking in narrow 
sclerotized belt and bearing one seta. 

Maxillary' palpi three-segmented; segments I and II cylindrical, segment III conical. Segment 
I bearing lwo flat sensiila; II with two setae and one flat sensillum; 111 with apical area bearing 
dense microsensilla and two small setae, one distal and one proximal. 
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Mala hearing one strong sela inserted on the external edge with a lateral process at the base, 
small in L ( , stronger in I. 2 and L,. Dorsal process of mala not always clearly visible. Ventral lobe 
usually small. Inner basal angle scierotized and pronounced, bearing an area densely covered 
with microtrichm. Base of galea less sclerolizcd than mala. Distal area with a transverse row of 
dense, strong setae. Lacinia narrow and oblong, clearly bilobed. Inner lobe narrow and elongate 



Pigs I -10 Vet rophona mexicm iw Matthews. L,. I - larva in loto. dorsal view, 2 - X abdominal segment, ventral view, 3 
- IX abdominal segment, ventral view. 4 left mcthathoracical leg. 5 - labium, dorsal view. 6- right mandible, dorsal view. 
7 - right mandible, ventral view . 10 - amilar spiracle of mcsothoracical cpiplcuron. Line bars'. I mm, except figs S and 10 
( 0.1 men). 


437 





Tigs 11-22. Ntcrophowrmtyeicanus Matthews. L*. 11- head, dorsal view. 12 -head, ventral view, 13 head lateral view. 
14 - left ineraThorscjeal kg, 15 - three thoracical and first abdominal dorsal scutal sekrites, 16 - X abdominal segment, 
vcniral view'. 17 [X abdominal segment, ventral view, 18-VIII anil IX abdominal Segments. 19-left mandible,dorsal 
view. 20 left mnndiblu. ventral view, 21 right mandible, ventral view, 22 right mandible, dorsal view l.inc bars: figs 
31-13. 16.17.19 21:0.5mm, fig. M: 0.1 mm, figs 15 nod 18: l nun. 
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with three strong apical teeth anil membranous ventral region bearing an area of dense micro- 
rrichia. HxtemaJ Icihc with tlv? teeth.' rhe tooth close to (he galea more developed and stronger 
Labium (Figs 5, 27, 41). Postmcntum truncoconical with three strong setae on each side. Men- 
tum cylindrical, short, with anterior angles rounded, sharp, ar.d two setae on each side separated 



Fip<> 20 1ft. Hierophants mexicaniu Matthews, L,. 29- head, dorsal view. 30 X abdominal segment, ventral view. 31 
three iboinciial and first abdominal dois-il facial scleres, 32 - antenna, 33 - IX abdominal segment, ventral view, 34 • n^hl 
mandible, dorsal vjcw. 35 - light mandible, ventral view, 16-V'abdominalsegment, 17- VIII abdominal segment, 38 - IX 
abdominal segment. Line bersiU.l ram. 
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by a sensorial pore. P momentum transverse, more sclerotized at hind angles that bear one strong 
seta, and mesally convergent along two distal bands, bearing centrally a pore and a strong seta. 
Labial palpi two-segmented. Segment I transverse. Ventral surface sclerotized. Segments 11 and 
III more elongate, apically unsclerotized and bearing small scnsilla. L,: ligula medially joined, 
L; and L ; . .widely disjoined with thickened and short setae apically. 

Antknnap (Figs 24,32). Three-segmented. Firsr segment cylindrical, with at least three senstlla. 
Second segment swollen and less sclerotized apically, with two proximal sensilla; two more 
apically. conical and more noticeable, of unequal size; and three setae subapically. Width of the 
third segment about half that of the second, inserted asymmetrically, bearing 4-5 sparse setae 
ar.d, apically. two more minute setae and two small microsensilla. 

Thorax. Dorsoventrally flattened. Dorsal scutal sclerites strongly sclerotized, medially inter- 
rupted. Pronotal seterite more developed than the other two. Marginal regions with small, pri¬ 
mary, reddish setae. L^: an'.ero-latcral regions with muscle attachments visible us darker spots, 
not evident in L, and L,. Posterior edge of scutum bearing no lobes or spines (Figs 15, 31). 



Figs 39-42. Nicrophona mexlcamu Matthews, L : . 39 - left mexilla. ventral view, 40 left methatho«»cical log, 41 - 
latmim, dorsal view. 42 -clypcns. Line bars: 0 1 tun. 
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Tab. 1. Characters and character a tales used U> build Ihc phylogenetic tree 



Character 

pk>iivtiorphic state 
(0) 

apotnorpfiic slate 

(D 

1 

Ovcnvirtcrirg stage 

adult 

prepupa 

l 

Adult metaslenVjm 

lucking t^ddspcl 

with bald spot imutc J.ately 
posterior io mcsocoxac 

y 

Adult pror.ciun 

subquiidriite (o cordaic 

quadrate 

4 

Adult meusrcmal pubescence 

vellow 

brown 

5 

Apical pan cfvcnfcrof 

tenth segment, L- 

selwotizcd 

unsclcrotizcd 

(> 

Daws tif larval labial M.lpi 

widely separated 

narrowly separated 

7 

Suture at base «i ucO£omphus, L* 

completo 

nb&cni 


Regions of notum close to unsclemti/.ed lateral alar lobe largest and rounded on prothorax. 
On meso- and metathorax shorter and wedge shaped, dividing epiplcurum into anterior and 
posterior parts. Anterior epipleuron of mesothorax showing an anular spiracle; a medium size 
haii inserted on lateral-inner edge of spiracle (rig. 10 ); metathorax only with small sclerotized 
area correspondig to vestigial spiracle on lateral sides. 

Pleuron witli sclcrolized epistemum. Proepimeron not sderotized. meso- and metaepimeron 
with triangular sclerottzcd area. On the ventral thoracic surface, the prothoracic praestemuin 
transverse, wide, swollen and with a sclerotizcd area laterally. L ? : prothoracic praestemum not 
swollen centrally, and on the whole little scleronzed. Meso and metathoracie pruestemu parti¬ 
cularly developed laterally and apparently interrupted medially. Basistcma and stemella of all 
segments bearing about 40 short, robust, reddish-brown setae. L* prothoracic basislsmum more 
flattened medially than in L>. 

Abdomen. Ten-segmented. Segments l-V short, dorso ventrally flattened (Fig. 36). Segments 
Vl-Vlll gradually longer and narrower, IX cor.siderally modified (Figs 3, 17, 33), X converted 
into an anal tube (Figs 2, 16. 30). L : : segments 1-IV longer and wider chan segments V, VI and 
VII. Segment VIII clearly longer and narrower (Figs 18. 37). 

A transverse suture dividing the notum dorsally into anterior scuta! sclerite (praescutum and 
scutum fused together) and posterior short unsclcrotizcd scutellum. Scutal sclerite about as long 
as that of metathorax, but distinctly narrower, with paler medial line. L,: sclerite reaching half 
the length of the notum, whereas in L ; and L, it reaches the first third only. The posterior margin 


Tab 2. Dalamalnx 



1 

2 

3 

4 

5 

6 

7 

N.fOSSOr 

1 

0 

0 

0 

0 

0 

t 

A. investigator 

1 

0 

1 

0 

0 

0 

0 

A mgnta 

1 

0 

1 

1 

0 

0 

0 

A tomenlosus 

1 

1 

0 

0 

J 

0 

0 

A. hybridus 

1 

I 

0 

0 

J 

0 

0 

N. mexteanus 

I 

0 

t 

1 

0 

1 

0 

>nono (outgroup) 

0 

0 

0 

t> 

J 

0 

0 
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extended to form one pair each of lateral and dorsal lobes or spines. Spinas tubercle-shaped in 
segments I li HI; elongate and pointed in remaining ones. Dorsal and lateral spines equivalent, 
except in segment IX where the dorsal one is clearly longer. Spines bearing 3 large number of 
short and dumpy setae. Pleural lobe with a number of small setae and lacking in o\al sclerotizcd 
areas 

Laterally segments I-VFIJ bearing one anular. sclerotizcd spiracle on each side, smaller than 
mesothoracic ones. 

Uasistemum with rhomboidal, small, central sclerite, increasing in size from segments 11 to 
VIII. Li; hasistemum showing an anterior, vestigial line, whole in the l and II segments, mesaliy 
indistinct in remaining ones. 

Lw>s (Figs 4, 14, 40). Relatively short, heavily sclcrotized, except for an unsclerotized medial 
Coxal area. Coxa short, wide and tronco-conical. Trochanter short. Femur and tibiotarsus sub¬ 
equal in length, subcylindrical; the last one narrower. Praetarsus slender, narrow, with two 
small ventral setae and ait arcuate claw. L 2 : medial coxal area unsclcrotizcd; tibiotarsus bearing 
two setae and a crown of sensilla apically. 

Identification key of larval instars 

To facilitate the identification of the larval instars of M mexicanus, we propose a key based on 
morphoanatomical characters. The following structures appear to carry most significance: apex 
of segment X, urogomphi. mandibles, maxillae. labium and antennae. 

\ 2nd segment of labial palpi twice as long as 1 st 3rd segment of maxillary palpi twice as long as 2nd. Lateral external 
processus of mala n:n jtc Lobes of ligula parallel and with distal edges not notched Mandibles simply triangular, with 
apex narrow and slightly notched. Clypcus little sclerotizcd with anterior edge rectilineal 1st antennal segment as long as 
I've 2nd Tibvotarsas just longer that praetarsus. Apex of segment X v aurally sclcrotized Utogomph swollen . . L, 
P 2nd segment of labial palpi about as long as the 1st 3rd segment of maxillary palpi about as long as the 2nd Lateral 
external process of mala well developed Lobes of ligula clearly distinct with two notches in apical edge Mandible wtrh 
apex swollen Clypcus very sclerotizcd wtih anterior margin medially hollowed 1st antennal segment twice as longas the 

2nd Tibiocarsustwiceaslongasthcpractarsus Apex of segment X unsclcrotizcd vcr.trally.2 

2 1st segment of labial palpi just wider than the 2nd Apex of mandible wnth triangular, small and irregular teeth Clypcus 

quite sclerotizcd except for a mcd;an C-shaped area . ... .L f 

2‘ I si segment of labial palpi clearly wider than the 2nd Apex of mandible frequently rounded through wear. Clypcus very 
sclerotizcd and welt-developed.. ._ .. . . Lj 


DISCUSSION 

Knowledge of the preimagmal instars of ,V. mexicanus supplies us with further characters for 
assessing the systematic position of this species within the N investigator group (sensu Peck & 
Anderson 1985), in addition to those adult characters that have been reported in the literature. 

We generated a um-character matrix (Tables \, 2), and analyzed st using both the PAUP 3.0b 
(Swoftbrd 1989) and Macladc 3.0 (Maddison <£ Maddison 1992) packages for inferring phytog¬ 
enies. Character polarities were inferred by outgroup comparison with the only other genus 
known lor the subfamily Nicrophorinae, i. e. the Asiatic Ptomascopus Kraatz, commonly re¬ 
garded as primitive. Following cited literature, we took info account the species P. mono Kraatz. 
The states of characters 6. 7. 8 and 9 were inconsistent among the three larval instars (in keep¬ 
ing with the findings of Riizicka (1992) for ihc palcarctic species) and therefore were analyzed 
separately. For larval instars unavailable to us we referred to the data published by Andeisun 
(1982) and Peck & Anderson (1985). Ihe polarity of characters b and 7 was based on the out¬ 
group crilcrion, used by Peck Sc Anderson (1985). Our data do not confirm die polarity given by 


443 



Ru?i£ka (1992), who employed an on t ho genetic criterion. Characters were considered as irre¬ 
versible and the outgroup was used to root the tree. Characters 1, 9, and 10 proved to be unin¬ 
formative, the last two being auloapomorphies of /V mexicanus. The results of our phylogenetic 
analysis (Fig. 43) allowed us to formulate the following hypotheses: 

according to Peck «fc Anderson (1985), N. tomentosus and N hybridus (both distributed in the 
Nearctie region) are sister taxa, and they are probably the most primitive species whitin the /V. 
investigator group. 

- the three remaining species of the group appear ro be more derived and closely related. 

Nevertheless, our data arc not sufficient to analyze relationships among .V. nigrita, N. inves¬ 
tigator and .V. wexicanus, and we will need further information, both on adult and larval mor¬ 
phology, to resolve the po’ytomy. At this stage of the research, we cannot con film the phyloge¬ 
netic hypothesis of Peck & Anderson (1985) (who did net take into account larval characters of 
•V. mexicanus). In fact, our matrix supports three phylogenetic trees of the same length (12) and 
statistics (CM3,83, Rl'0,80, Rescaled 0=0,67), yielding, after a strict consensus analysis, the 
unresolved tree shown in Fig. 43. 



Pig. 43. Hypothetical phylogenetic relationships among species ofthc:V. uivenigafor Zeltcrstcdi group. 
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Abstract. Third instar lorva afCicindela gemmata Faldcnnann. IS35 is described anti mam characters arc illiBtiatod. 

II is compared with L 111 of C silvaltca L., 1758 and C sachaUneitrv Morawitz. 1862 larvae of C grmnwia arc 
charactcnOtc by having width of pronotvim more lhan 3.7 mm, pronohim has 28 40 iciac. hypopjeorun with one 
large and several small .inferior scleritcs. Key lo the six known (hirJ instar Janac of Cicindela L.. 1758 s. str. from 
Kassian lar Ha*i arc given. 

Larval morphology, description, key, Colcoptcra, Cicindelidae, Palaea relic region 

De&cnptiOTi is based on larvae collected during the expedition to Russian Far Eust in 1991. 
Some of the larvae were reared till adults in laboratory. Moreover, material from collections of 
the Zoological Institute of Russia (St. Petersburg) were also studied. Terminology concerning 
morphology and chaetotaxy was adopted from Knisley & Pearson (1984) and Putchkov & Cas 
sola (1994). 

Mvn'kiAi txAMfNi 1 ) P sp* [L III], Russian Far Easl, Ussurijsk disir., kaur.ovKa vill.. 13-16.06.1991. Pulchkov leg. (in 
coiled ions of Institute of Zoology’ of Ukraine. Kiev); 5 spcc.lLlll] in Ihe same place, Kryvoy Klech, 20.07 1937, Richter leg. 
(in collections of Institute ot'Zoology of Russia. St Petersburg). 

DESCRIPTION 

Measurements (in mm). Width of fronro-clypeo-lateral area 2.10 2.56 (aver. 2 3), length of 
fronto-clypeo-lateraf area 2.10-2.56 (2.33), width of pronolum 3.91—J 33 f4.24), length of pro- 
notum 2.10-2.68 (2.44). 

Colour Dorsal surface of head and mandibles dark brown or nearly black with light bronze- 
green luster. Other appendages and ventral surface of heed brown. Disk of pronotmn dark brown 
w ith light luster. Ophalolateral angles and lateral margins of pronotum brown. Hooks of hump 
brown, darkened apieally. Setae of head and pronotum nearly white with reddish hue. Setae of 
abdomen brown. 

Heap. Setation consist mostly from long and thin setae. First segment of antennae wnh 9-12 
setae, second wilh 10-16 (usually 12-14) setae. Feist segment of galea with 4-6 setae on inner 
side. U-shaped ridge low and with 2 3 long setae. 

Pronotum. Setae long and thin. Callous elevations and ridges of ccphalolateral angles very’ 
wide, directed slightly outside and no longer than anterior slightly concave margin of pronorum 
(Fig. I). One half of pronotum with 14-20 (usually !6 ) seiac, 6-Is setae aiong median line and 2 
(rarely 3) setae on ridges of ccphalolalcral angles (Fig. 1). Basal and lateral margins without 
dense rows of setae. 
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Abdomen. Sclcrotized areas distinctly expressed. Tergitcs oval, sternites longitudinally oval. 
Third and fourth tergitcs: and cpiplcuritcs with 17-20 setae. Hypoplcuron consist from one large 
and several small scleriles (Fig. 2). Caudal tergites of hump of fifth abdominal segment with 
32-42 stout setae. Lateral tergites slightly separated from caudal tergite and with 7 8 setae. 
Apical tergites large, nearly half-rounded with numerous setae and usually in contact with cau¬ 
dal tergites on inner margin (Fig. 3). Median hooks widened basally bearing 3 4 setae in first 



Figs I 5. L 111 of Cicindeiagema/a Faldermanr. I pronotum. 2 third abdominal segment, lateral aspect (right side), 3 - 
fifth segment of abdomen - lump (kfi side), 4 - ninth segment and pygopod of abdomen (dorsal part), 5 -ninth segment and 
pygopod of abdemen (ventral part); 1,2,4,5 - scale I mm; 3 - scale 0.5 mm. 
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half. Median hooks in 2.7-3.3 times longer than inner hooks. Tops of median hooks reaching 
nearly middle of apical tcrgitcs (Fig. 3). Inner hooks with 2 (rarely 3) lateral setae. Central spine 
strong and no more than in 2.3 2.5 times shorter than lateral setae. Ninth stemtes with two 
groups of 4 (rarely 5) setae on caudal margin. Top of pygopod with 22-26 stout setae. Dorsal 
and ventral parts of pygopod with numerous setae (Figs 4, 5). 

Differential diagnosis. Chaeiotaxy of head, abdominal segments, hooks of the hump, coloura¬ 
tion of head and pronoium of larva of C. gemmata are mostly similar to larvae of C. silvatica L., 
1758 and C sachallnensis Morawitz, 1862. Some differences are presented only in si i ape and 
chactotaxy of pronotum. Larvae of C gemmata arc well distinguishable from other species of 
Civirultla s. sir. (C*. cocrulea Pallas, 1777, C. transbaicalica Motschulsky 1844, C restricta 
Fischer von Waldhcm, 1825, C altaica Geblcr, 1829), which occurs in Russian Far bast by the 
colouration and chactotaxy of pronotum and some abdominal sclerites (see the key). 

Ecology. Larvae inhabit sandy loam or loam light soils in forests, usually near rivers. Diame¬ 
ters of rhe burrows are 5-6 mm, their depth nearly 20—45 cm. 

Key to the known third instar larvae of Cicindela s. sir. from Russian Far Fast 

1(8) Width of pronotum no less than 3.7 mm. Topof pygopod bears no less than 22 stout setae. Head and pronotum usually 
with light luster only. 

2(9) Ninth steroilcs with 2 group of 4 setae on caudal margin. Pronotum dark brown, sometimes with copper-bronzed 
luster Ccphalolatcral angles of pronotum sometimes lighter chan disk. Cauda! cergites of hump bear more than 30 
stout setae 

3(4) One half of pronotum with 14-20 setae Hypoplcuron consist from one large and several small sclcritcs Apical and 

caudal tcrgitcs of filth abdominal segment in contact on inner margin only . C gemmata Faldcrmaiut, 1835 

4(3) One half of pronotum boars no more than 10 setae Hypoplcuron consist from two large sc Icntcs Apical and caudal 
tccgilcs of fifth abdominal segment fused on inner margin and sometimes in contact on outward side. 

5(6) Anterior tcrgitcs ofabdorocr, with no less lhan 20 setae Second sclcntc of hypoplcuron with 5-7 setae Tergitesof 
hump usually completely fused and with numerous setae Pronotum with not bright dark-green (sometimes violet) 

luster Width ofpronotum usually more than 4 mm. C.silvtilicaL., 1758 

6(5) Anterior tcrgitcs of abdomen bear no more than 20 setae Second sclcntc of hypoplcuron with 3-4 setae. Tcrgitcs or 
hump sometimes fused, but not in contact on outward side. Pronotum usually with distinct copper-red luster Width of 

pronotum rarely more than 4 mm. . C sachalinensis Morawitz-1862 

7(2) Ninth stcmitc with 2 groups of 3 setae on caudal margin Pronotum light brown with distinct metallic iuster. Cepha- 

lolatcral angles and margin of pronotum yellow Caudal tcrgitcs of hump bear no more than 30stoutsetac . 

.- - - .... — .-. . Cctxvulea Pallas, 1777 

8( I) Width of pronotum no more than 3 5 mm. Top of pygopod bears no more than 20 stout setae Head and especially 
pror.Dtum always with bright metallic luster 

9(10) One half of pronotum with no more than I2sciac Caudal tcrgitcs ofhump bear no more than 2 5 stout setae Cepha- 

lofaterat angles ofpronotum always lighter than disk. . C tra/rrhaicalrcuKUAschulsky. I (bid 

10(9) ProflOWm with numerous setae (more than 100). Caudal tcrgitcs ofhump with no less than 25 >Knil setae Ccphalnla- 
tcral angles of proootum no lighter than d>sk .... C. restricta Fisdicr von Waldheim. 1 £25 
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Abstract, 'ilia third, instar larva of Cicindela coendea nitida Lichtenstein, 1796 Is desenberi and illustrated. It is 
similar to some known larvae of C hybnda L., 1758 species group. L HI of C cuerulea Pallas, 1777 is characteristic 
by Saving yellow comers nfpronOtuin longer than its anterior margin, width of pronotum more than 3 7 mm, the top 
ofpygopod boors 24 26 »cur, head and ptcmoiuro with metallic luster, pronotum wiifi 22 30 while setae. 

Larval morphology. description, Coleoptera, CieimU'lidne, Paluearctic region 


1 >csrr\ption is based on larvae collected by the junior author in Past Siberia (Buijatia, Zoon- 

Murino vill., MarkaSan riv., 4 6.09.1974; 28 -30.08.1975, 5 ex. IL1IIJ). Larvae are related to C. 
hybrid a L., 1758 species group and have been identified as Cicindela coendea nirtda Lichten¬ 
stein, 1796 after comparison with other known larvae of the genus and additional knowledge of 
habitat and distribution areas of the tiger beetles. Terminology concerning morphology and 
chaetotaxy was adopted from Knislcy & Pearson (1984) and Putchkov &. Cassola (1994) All 
material is preserved in Institute of Zoology of Ukraine (Kiev). 

DESCRIPTION 

Measurements (in mm). Total length 20-28, width of fronto-clypeo-labral area 2.1-2.4, length 
of ffonro-clypeo-labral area 2.1-2-3, width of pronotum 3.7-4.2, length of pronotum 2.1 2.4. 
Qu.oi.R. Head dark brown or brow n with bronze-green luster. Appendages of head brown (man¬ 
dibles apically almost black). Pronotum light brown with bright coppery-red metallic luster. 
Anterior angles and lateral margins of pronotum yellow. Selcritcs of abdomen light brown. 
Hooks of fifth abdominal segment brown, but darkened apically. Setae of head and pronotum 
white, but on appendages of head and abdomen reddish. 

Head. Most setae long and thin, a few setae short. First segment of antennae with 7-8 setae, 
second with 9-12 setae. 

Pronoti.vi. With two kinds of setae, long and short. Callous elevations and anterior ridges of 
angles of pronotum distinct. Cephalolateral angles wide and directed forwards, longer than 
anterior margin, of pronotum. One half of pronotum with 10-14 setae, 4-5 setae along median 
fine and 2-3 on ridges of cephalolateral angles (Fig. 1). Basal and lateral margins with very 
dense row s of setae. 

Abdomen. Selerotizcd areas distinctly expressed. Tergitcs and sclerttes oval. Third and fourth 
tergites with 14-18 setae. Hypopleuron consists of two large sclerites (Fig. 2). Teigites of fifth 
abdominal segment transversal and often nearly in contact on inner margin. Caudal lergitc with 
25-30 stout setae (which arc similar to die lateral setae of inner hooks). Lateral tergites with 
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7-8 long setae. Median hooks widened basally and with 3-4 thin setae (Fig. 3). Length of median 
hooks 3.0-3,5 times more than that of inner hooks, 'l ops of median hooks reach middle of 
apical lergiles. Inner hooks slightly widened basally with 2 (rarely 3) lateral seuio Central 
spine of inner hooks strong. Its length nearly 3 times less than that of lateral setae. Posterior 
margin of ninth stemite with 6 long setae (Fig. 5). Top ofpygopod with 24-26 setae. For dorsal 
and ventral parts of ninth segment and pygopod sec Figs 4, 5. 

DjFFEJtEvmL diagnosis. The larva of C eoerulea niiida is morphologically related to some of 
known larvae of C. hyhrida I.., 1758 species group (C. kyhrtda L., 1758, C. restricta Fischer von 
Waldheim, 1825, C. altuica Gebler, 1829) by the shape and chaetotaxy of the hump ami pygo¬ 
pod, colouration of the head and pronotum. Resemblance of C. eoerulea is less as compared 
with the larvae of C ^emm ala Faldcrmann, 1835, C. sachalinensis Morawitz, 1862 and C 
transbaicalica Motschulsky. 1844 (only chaetotaxy of tergites of the hump is slightly similar ro 
these species). Larva of C eoerulea has the following characters which distinguished it from 
larvae of other Cicir.dela s. str.; 

- width of pronotum no less than 3.7 mm; 
margin of pronotum; 

- number of the setae on the top of pygopod always more than 23; 

- on one half of pronotum no more than 15 setae. 
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Abstract Detailed descriptions ofthe third instar larvae of European species Anuotcnia axillaris Gyllcnhal, 1810 
and A glabra (Fabric i us. 1792) including the sctal pattern arc given A key to the third instat larvae of all five 
European species of Anisotoma Panzer, 1797 is provided 

Morphology, larva, Coleoptera, Leiodidae, Anisotoma axillaris, A. glabra, Palaearcrk region 


INTRODUCTION 

The genus Anisotoma Panzer, 1797 belongs to the tribe Agathidiini (Leiodidae: Leiodinae; sen- 
su Newton & Thayer 1992) and contains 56 species distributed \n Northern and Central Ame¬ 
rica (29 species), Asia (22 species) and Europe (5 species) - Wheeler (1979, 1980. 1983), Hisa- 
matsu 11985). Perkovsky (1987, 1992). Angchni & De Marzo (1986, 1988, 1994, 1995). Svec 
(1992), Angelini & Svec <1993. 1994) and Angelini & Svec (1995). 

Representatives of this genus are known to be obligately associated with Myxornycetes. Both 
adults and larvae feed on the spores and most species can be bred on mature sporocarps (Whee¬ 
ler 1984, Newton 1984). Moreover, both adult and larval stages have the molar lobe of mandible 
covered with dense asperities (more developed in larvae) which are usually interpreted as struc¬ 
tures taking part in spore manipulation and crushing (Lawrence & Newton 1980, Wheeler 1984). 
However, A plasmodiophaga Wheeler, 1980 was observed feeding as well as bred on plasmodia 
(Wheeler 1980) but the molar asperities are present both in adults and in larvae of this species 
(Wheeler 1984). Adults of Anisotoma arc sometimes reported to be found reeding on spores of 
various Basid;ornycctes but no breeding record is so far known (Newton 1984). 

Immature stages oi the tribe Agathidiini are only poorly known. The review of older papers 
was given by Angelini & Dc Marzo (1984) and modified by Wheeler (1990). Unfortunately, 
most uf the papers contain only a brief description with a few, sometimes even incorrectly evalu¬ 
ated characters of significant taxonomic value. Ihe description of all three larval instars of A 
basalts (LcConte, 1853) from the Nearctic region by Wheeler (1990) is the first detailed descrip¬ 
tion of Anisotoma larvae. Wheeler (1990) also introduced a chaetotaxic system based mostly on 
an arrangement of setae into imaginary longitudinal rows, modifying ihc system proposed for 
Slaphylinidae; Aleocharinae by Ashe & Watrous (1984). So far, mature larvae of the following 
three Luropenn species were described in detail: A humoral is (pabneius, 1792) by Karajczak 
(1995), A. orbicularis (Herbsi, 1792) and A. castuneu castuneu (Heibst, 1792) by Ratajczak 
(1996). 
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In this paper, a detailed description of die third instar larvae of further two European species 
A. axillaris Gy Hen hill, 1810 and A glabra (Fabriciu&, 1792) is provided and a key to mature 
larvae of all five European species is given. The larva of A. glabra was briefly described by 
Schiodte (1861) and was treated later several times (e. g. Vatemahm 1917, Bovmg & Craighead 
1930, Henriksen 1968) but only some further taxonomically important details were added. The 
larva of A. axillaris is described for the first time. 

MATERIAL AND METHODS 


I examined lha following larval mMariat 

Amuilrma uxiitvm Rolrcmia met., Klan^senv, Kief ml (7151), 2 viii I9&J. PelrSvacha leg. on Fagus-sluirp, larvae 
ol nisiar ill bred from adults. 9 specimens. Two specimens were reared till adul’.s. J male specimen was dissected and lie 
idcnaticauon wasverified. 

A glabra. RiiHcmia ir.cr, Hluboka nad Vltavou (6952), 14.viiU9P6, Pclr SvAcha leg, larvae of instar III bred Iron 
adults. 3 spec*mans; Russia, Karelia hor, Poiakor.da env , 11 .vl 19*9. Jan Ruzi5ka leg. mixed forest, larvae of instar IH 
collected frosn rc&U of blue 1 * Myxomyccies or, slaying «lem of Finns sp.3 specitnons. 

The material was pres-erv eU m Hampel's lie id (alter SvAcha & Danilevsky 1987). The di&sccied Jarvac were mounted in 
Canada balsam on permanent slides and examined with a stereoscopic microscope (usually under 450*, maximum -jneer 
1000* magnification) All measurements were made using an ocular micrometer. All permanent tildes arc deposited in the 
autfmr's collection 

The following abbreviations ore u*ud throughout Ihe text (Wheeler liJW.Kutajccik 1996. slightly modified)* HL head 
length, H W - head width, NIL - pronotal length, N1 W - pronota. width, N3L- mcumoUit length. N3W - maar.ctal widlh. 
A11.- length ofabdominal segment 1, Al W - width ofzbdonnnal segment I. URI - length ofutogomphal seem mu 1. t;RM 
length oftrygnmph.il segment It. I!RS length ofuroeomphll apical seta antennal formula -COmpalivc lengths efanten- 
nomcre I diiler.noineie II antunnomerc III: digitiform organ of antcsinomcrc I! diaclolaxy labelling system i$ used in 
accordance with Wheeler (1990) and Ralujczak<l99f>) In descriptions, the numbers ofscUic and scnsilla arc given only for 
one half of the head or body segment*. 

Anisotoma axillaris Gyllenhal. 1810 

Diagnosis. Two stemmatc. Three small solenidia al base of digitifonn solenidium of antenno- 
mere II. digiliform solenidium large. undivided. Mola (of mandible) with rows of scleroti/ed 
dense asperities. Dorsal integument of body with dense asperities, arranged into distinct trans¬ 
verse rows. Head with setae Dal and Ddl absent, dorsally with 4 pairs of campanifonn scnsilla. 
Antennae comparatively short. Dorsal surface of labmm with a single median pair of setae. 
Ventral surface of men turn with I large and 1 small pairs of setae. Large setae on dorsal surface 
of thorax and abdomen long and pointed. Pronotum with seta Dd2 present. Dorsal transverse 
row of mesonotum with 5 setae. Abdominal terga I VIII w ith 6 pairs of large setae in posterior 
row (seta Dbl absent), rarely some terga with only 5-6 large setae (the pairs are usually assy- 
memcal and one seta P3 is absent in this case). Abdominal tergum IX medially divided. Urogom- 
phus comparatively short, segment I about 1.4 times as long as wide, with 7 setae. 

Description. Body cylindrical, narrowed posteriorly, widest at metanoturn. Total body length 
4.0-5.5 mm (average 4.7 mm). Mettmolal width 1.07-1.23 min (average 1.15 mm). 

Head (Fig. 1): cranium wider than long; TiW/HL = 1.42-1.51; HW = 0.69-0.72 mm Chaeto- 
taxy as follows: row Da with 3 setae: small setae Da*a and Da* on clypeus, large seta Da2 
posteriorly on frons. Row Db with 5-6 setae: large Dbl and Db2 on clypeus. Db3 anrerolr.rerally 
on frons; Db*, Db'* and somenmes also I additional seta more medially in postern-lateral part 
of frons. Row Dc with 5 setae: small Del laterally on clypeus, small Dc2 behind epistomal 
suture, large Dc3 and Dc4 on cpxranium, closely to frontal suture, followed by very small Dc*p 
laterally to Dc4. Row Dd witli 4 setae: larger Dd2 near connecting membrane of antenna, small 
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HiftS 1 -8 .4r:uoSDnia axillarn Gyllenhal, larval insCar III I - head, dorsal aspect. 2 Left antenna. dor>al aspect, 3 — left 
mavilla, ventral aspect. 4 nghl mandible, ventral aspect, 5 labnini. dorsal aspect, 6 - foreleg, posterior aspect. 7 - 
hypopharyngcfll wlcrunic. vcmral aspect, 8 labium. ventral aspect 





Dd2a anteriorly on epicranium (sometimes absent), very large Dd3 and large Dd4 on epicrani- 
um. Row Dc with 2 setae: large Del and very large De2 laterally on epicranium. Lateral row 
with 1 large and 2 small setae. Posterior margin with 4 setae (PI P4). Campaniform sensilla 
include I on clypcus (between Da*a and Del), I on Irons (anteriorly from IJa2), 2 on epicranium 
(1 laterally to Dd2a, 1 close to frontal suture between Dc3 and Dc4). Posterior part of fro ns and 
epicranium with moderately dense, mmutc asperities. Stemmata 2. laterally positioned. 

Antenna (Fig. 2): antennal formula - 3.1:4.9:3:1. Comparative lengths of antennomere H : 
digitiform solemdium = 4.9; comparative lengths of antennomere LI: antennomere 111 - 1.6. 
Antennomere f with 2 dorsal and 2 ventro-apical campaniform sensilla. Antennomere II with 2 
dorsal and 1 ventral setae with 1 large, undivided thumb-like digitiform solcnidium and 3 small 
solcnidia in ventro-apical membraneous area. Antennomere Ilf with 3 larger subapieal setae, 
with 1 subapieal pointed process, with 1 subapieal setiform sensillum and 2 apical peg-like 
sensilla. 

Labnim (Fig. 5): subquadratc, lateral margins rounded. Kpipharynx with median transverse 
row of about 13 campaiiiforci sensilla, preceded by 3 pairs of more anteriorly placed and slightly 
irregularly distributed sensillae; laterally with longitudinal fields of mitrotrichiae. Dorsal sur¬ 
face of labrum medially with 1 pair of large setae and with 1 pair of campaniform sensilla. 
Lateral margin with 8 pairs of setae (1 lateral, 3 apical and 4 ventro-apical pairs), ventro- 
apically also with 1 pair of sensilla. 

Mandible (Fig. 4): apically bidentate with internal edge serrate; prostheca pointed and sclero- 
tized, basally with a group of regularly distributed, minute ventral spines. Mola distinct, ventrai- 
ly with ca. 120 visible teeth. Dorsal surface of mandible with 1 large and 4 small setae and with 
1 campaniform sensillum, lateral margin with I large seta. 

Maxilla (Fig. 3): lacinia lanceolate, with 8-9 mesal spines and a transverse group of small 
dorsal spines. Galea with fimbrinate, bibranched apex, with 2 subapieal setae. Segment I of 
maxillary paipus dorso-laterally with a group of small spines, comparative lengths of maxillary' 
palpus segments I:II:III = 0.75:0.9:1. 

Labium (Fig. 8): comparative lengths of labial palpus segments 1:11 c 0.95; segment I apical¬ 
ly with l campaniform sensillum and a group of sensilla; segment I! antero-ventrally with 2 
campaniform sensilla, antero-dorsally with 1 close-fitting digitiform sensillum and a group of 
apical sensilla. Praementum with ) ventral seta and a group of latero-apical sensilla. Ligula 
dorso-laterally with a pair of serrate lobes, antero-ventrally with 1 pair of small apical setae and 
3 pairs of campaniform sensilla. Mentum ventro-laterally with 1 very large and I small pair of 
setae and I pair of campaniform sensilla; submentum vcntro-latcrally with a pair of very large 
setae. Hypo pharyngeal sclerome (Fig. 7) with complete anterior and posterior bridges, strongly 
sclerolized. 

Foreleg (Fig. 6). Coxa: large, with 9 posterior and 8 anterior setae. 

Trochanter: triangular, with 2 3 postero-dorsal setae (Pdl, Pd2, sometimes more ventrally 
with I additional seta) and with 2 posterior campaniform sensilla; anteriorly with 1 antero- 
vcntral seta (.VI), 2 aniero lateral setae (All, A12), 1 antero-dorsal seta, 1 ventral seta (VI) and 
with 1 campaniform sensilla. 

Femur: short and broad, with single long ventral seta (VI), with ] postcro dorsal seta (Pdi) 
and 2 3 small dorsal setae (D), with 2 larger and 2-3 small poxtero-latcral setae (PI 1. PI2; P14, 
PI5, sometimes with I additional seta between P14 and P15), with 1 pusteio-dorsal campanifonn 
sensillum (pds); anteriorly with 5 antero-lateral (AI1-AI5) and 2 antero-vcntral setae (AvI, 
Av2) and with I antero-dorsal campanifonn sensillum (ads). 
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Tibia: shorter and more slender than femur, with I postero-dorsal sera ('Pdl), f subapical dorsal 
seta (Dl ). 1 postero-lateral seta (PI 1) and 1 posiero-ventral seta (Pvl). anteriorly with I antero¬ 
lateral seta (Adi), 2 antcro-lateral setae (All, A12) and I antcro-ventral seta (Avl), sometimes 
with 1 postcro-dorsul eampani form sensilluin near PU. 

Tarsungulus: tong and pointed, with a single pair of setae (Pvl, Avl). 

Pronmum (Fig. 9): transverse, N1L/N1W - 2.0. Chaetoiaxy: row Da with 2 setae {Dal, Da2), 
row Db with 2 setae (Dbl, Db2), row Dc with 2 setae (Del, Dc2), row Dd with 2 setae (Ddl, 
Dd2). row De with 1 seta (Del), row L with 1 seta (LI), posterior transverse row with 4 setae 
(PI-P4); cumpaniforin sensilla include l between Dal and Dbl (dsl). I near Dbl (ds2), 1 
between Del and Ddl (ds3), 1 between Ddl and Del (ds4). 1 near PI (psl), 1 betweenP2 and P3 
(ps2), I between P3 and P4 (ps3) and I between P4 and LI (Isl); ea. 12-13 very’ small setae 
below Dal-Ddl, ea. 9-12 very small setae above posterior transverse row, ea. 4-5 very small 
setae laterally between Del and P4. I’ronotal surface with sparse minute asperities, arranged 
into transverse rows. 

Mesonotuin (Fig. 10): transverse chaetotaxy as follows: row- Da with 1 small seta (Dal), row 
Dc with I seta (Del), row Dd with 1 seta (Ddl), row L with I seta (LI), posterior transverse row 
with 3 setae (PI, P4, P5), discal transverse row with 5 setae (D); eampanifonn sensilla include I 
postero-medially to Dal (dsl), 1 posteriorly to the discal transverse row (psl), I laterally to PI 
(ps2), 1 between P4 and P5 (ps3), 1 between P5 and LI (Isl); ca. 10-12 small setae below Dal- 
Ddl, ca. 15 small setae between discal and posterior transverse rows, only 2 small setae laterally 
between Ddl and P5. 

Metanotum (Fig II): transverse, N3L/N3W = 2.5; chaetotaxy as follows: row' Da with 2 setae 
(Dal, Da2), row Db with l seta (Dbl), row Dc with 1 seta (Del), row Dd with 3 seta (Ddl), row 
L with 1 large seta (LI), posterior row with 5 setae (P1-P5); campanifomi sensilla include I 
postero-medially to Dal (dsl), 1 between PI and P2 (psl), 1 laterally to P3 (ps2), 1 postero- 
laterally to P4 (ps3), I between P5 and LI (Isl); ca. 14 small setae posteriorly to Dal, ca. 5 small 
setae between Pi and P5, 2 small setae laterally between Ddl and P5. 

Abdominal tergum I (Fig. 12): A1L/A1W = 2.7; chaetotaxy as follows: row Da with 1 very 
small seta (Dal), row Dc with 1 seta (Del), row L with 3 small seta (LI), posterior row with 6 
setae (P1-P6); eampanifonn sensilla include 1 postero-medially to Dal (dsl), 3 between PI and 
P2 (psl), 1 laterally to P4 (ps3) and I postero-medially to LI (Isl); ca. 8 very small setae be¬ 
tween and posteriorly to Dal and Del, ca. 8 very small setae between PI and P6. 

Abdominal tergum IX (Fig. 13): with 2 dorso-lateral setae (Dll, DI3), I eampani form sensil- 
lum (ds) and 15 small setae. 

Urogcntphus (Fig. 13): comparatively short, comparative lengths of URl.URJLURlIi = 
2.4:4 7:1. Urogomphal segment I about 1.4 times as long as wide, w'ith 3 large dorsal. 3 large 
ventral and 1 small ventro-lateral setae, dorsally with 4-5 eampanifonn sensilla. Urogomphal 
segment ii with i apical seta. Dorsal side of segment I with sparse asperities. 

Abdominal sternum IX and anaJ membrane (Fig. 13): abdominal sternum IX with I very' 
small antero-medial seta and posterior transverse row of 5 larger setae. Dorsum of anal mem¬ 
brane with 2 larger setae (Dl, 1)2) and 1 campanifonr. sensillum antero-medially to Dl; ventral- 
ly with ea. 1 1 pairs of small setae and 1 eampanifonn sensillum. 

Anisotoma glabra (Fabrictus, 1792) 

Diagnosis. 'I wo stromata. Three small solenidia at base of digitiform solcnidiuin of anlenno- 
mere f[, digitiform solenidium large, undivided. Mola (of mandible) with rows of selerotized 
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dense asperities Dorsal integument of body with dense asperities, arranged into honeycomb-like 
figures. Head with setae Dal and Ddl, with numerous additional small setae and with 5 pairs of 
campanit'omi sensilla. Antennae comparatively long. Dorsal .surface of labmm with 3 median pairs 
of setae. Ventral surface of mentum with 1 large and 2 medium pairs of sciae. Large setae on dorsal 



Figs 14-17. Anhotomaglabra (Fabricius), larval instar III 14 - head, dorsai aspect. 15 left antenna, dorsal aspect, 16 - 
hypopharyjigeal sdcfome, ventral aspect, 17 - left max.lla, ventral aspect. 
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surface of rhorax and abdomen short and siout. apically truncated. Terga with numerous addi¬ 
tional very small seme. Pronotum with seta Dd2 present. Dorsal transverse row of mesonotum with 
2 setae. Abdominal terga I—VII1 w ith 5 pairs of large setae (setae Ddl and 1*3 absent) Femur with 
additional small postcro- and antero-lateral setae. Tibia with additional setae Pv2, Av2 and D2. 
Abdominal tergum IX medially divided. Urogomphus comparatively strongly prolonged, seg¬ 
ment I about 6.1 times as long as wide, with 15 setae. 

Description. Body cylindrical, narrowed posteriorly, widest at metauotum. Total body length 
5.3-6.5 mm (average 6.0 ram). Metanotal width 1.23-1.38 mm (average 1.32 mm). 

Head (Fig. 14): cranium wider than long; HW/HL = 1.41; HW - 0.90-0.93 mm. Chaetotaxy 
as follows: row Da with 7-13 setae: small setae Da*a (sometimes absent). Da* and larger Dal on 
clypeus, small Da* 1 * (sometimes absent) anteriorly on Irons, large seta Da2 on frons, posteriorly 
with ?- group of 2-7 small setae (usually three Da*c, Da“d and Da*e), epicranium posteriorly 
with small seta Da*b. Row- l )h with 8-12 setae: clypeus with large Db i and small Db*a, Db* and 
sometimes with l additional small seta; irons with large seta Db3 and 1-3 antero-lateral small 
setae (Db*c and 1-2 additional setae, usually absent) and with 2 3 more posteriorly situated, 
small setae (Db*, Db** and I additional seta, usually absent). Row Dc with 10—13 setae: larger 
seta Del and small Dc** laterally on clypeus, medium Dc2 behind the epistomal suture, small 
Dc* anteriorly on epicranium; posteriorly on epicramurr. with 2 large setae (Dc3. !>o1) ar.d a 
group of 4-7 small setae (Dc*p. De*b, Dc*d, Dc*e and sometimes up to 3 additional very small 
setae). Row Dd w:th 10 14 setae: small seta Ddl anteriorly on epicranium before the antenna! 
insertion, very large seta Dd? and 2 smaller setae (Dd2a. Dil2b) near antennal insertion, more 
posteriorly 1 3 small setae (Dd* and sometimes 1-2 additional small setae), large seta Dd3 and 
Dd4 discally on epicranium, between them with a group of 3-5 small setae (Dd*a Dd*c and 
sometimes 2 additional setae). Row De with 4 setae: epicranium with 3 small (De’a, Dc*b and 
Del) and 1 large lateral seta (De2). Lateral row' with about 6 small setae. Posterior margin with 
4-S setae (P1-P3, PS, sometimes 1 additional small seta) Campaniform sensilla include I on 
clypeus (between Dbl and Db2), 1 on Irons (anteriorly from Da2), 2 on epicranium (1 between 
De*a and De*b, I close to frontal suture between I)c3 and Dc4). Dorsal side completely covered 
by asperities arranged into honcycomb-likc figures. Stemrnala 2, laterally positioned. 

Antenna (Fig. 15): antennal formula = 3 2:5.9:2 1:1. Comparative lengths of antennomere 
II: digiliform sofenidium - 5.9; comparative lengths of antennomere T?: antennomere Iff = 2.8. 
Antennomere 1 with 2 dorsal campaniform sensilla. Antennomere 11 with 2 dorsal and 1 ventral 
setae; with I dorsal campaniform sensillum; with I large, undivided thumb-like digitiform soJe- 
nidium and with 3 small solcnidia in venlro-apical membraneous area. Antcnnotneie 111 with 3 
larger subapical setae, with 1 subapical pointed process, with I subapical setiform sensillum and 
2 apical peg -1 ike sensilla. 

Labium (Fig. 19): subquadrate, lateral margins rounded. Fpipharynx with median transverse 
row of about 1 5 campaniform sensilla, preceded by 2 pairs of more anteriorly placed and slightly 
irregularly distributed sensillae; anlero-laterally with small fields of microtricluae. Dorsal sur¬ 
face of labium medially with I pair of large setae and 2 pairs of small setae and with 1 pair of 
campaniform sensilla. Lateral margin with 8 pairs of setae (l lateral, 3 apical and 4 ventro-apical 
pairs), ventro- apically also with I pair of sens-Jla. 

Mandible (Fig. 21): apically bidenlatc with internal edge very slightly serrate; piuathcca ro¬ 
bust, pointed and selcrolizcd, basally with a group of minute ventral spines in aa uusclerotizcd 
field. Mola distinct, ver.trally with ca. 150 visible teeth. Dorsal surface of mandible wilh I large 
and 5-7 small setae and with 2 campaniform sensilla, lateral margin with 1 large seta. 


462 





Maxilla (Fig. 17): lacinia lanceolate, with 7 9 mesa! spines and with a transverse group of 
small dorsal spines. Galea with fimbrinate, bibranched apex, subapieal setae absent. Maxillary 
palpus relatively long, with a group of small spines dorso-laterally on segments 1 and N, com¬ 
parative lengths of maxillary palpus segments 1:11:111 = 0.9:1.3:1. 

Labium (Fig. 22): comparative lengths of labial palpus .segments 1:11 ~ 1.3; .segment 1 basaljy 
with l small ventral seta, apically with 1 campamtbrm sensillum and a group of sensilla; seg¬ 
ment II antcro-ventraliy with 2 campaniform sensilla, anlero-dorsally with 1 close-fitting cligiti 
fonn sensillum and a group of apical sensilla. Proeinenturu with 1 larger and 2 small ventral 
seme. Ligula dorso-laterally with a pair of seriate lobes, antero-ventrally with 1 pair of small 
apical setae and 3 pairs of campaniform sensilla Mention ventro-laterally with I very large and 
1-2 smaller pairs of setae and 1 pair of campaniform sensilla; submentiun ventro-laterally with 
a pair of very iarge setae. Hypopharyngca! selcrome (Fig. 16) wirh complete anterior and poste¬ 
rior bridges, strongly sclerotized. 

Foreleg (Fig 20). Coxa: large, with 13 posterior and 6 anterior setae and I anterior campani¬ 
form sensillum. 

Trochanter: triangular, with 2 postero-dorsal setae (I'll, PI2) and with 2 posterior campani¬ 
form sensilla; anteriorly with 1 antero-ventral seta (Avl), 2 antcro-lateral setae (All, A12), 1 
antero-dorsal seta, 2 ventral setae (VI,V2) and with 4 campaniform sensilla. 

Femur, long and broad, with single ventral seta (VI), I postero-dorsal seta {PdL) and 5-7 
small dorsal setae (D), with 2 larger and 5-6 small postero-lateral setae (Pll, P12; P13-P17, 
sometimes an additional seta is present between PI3 and l'I7), with I postero-dorsal campani¬ 
form sensillum (pds); anteriorly with 1 large and 7-8 small anterolateral setae (All; AI2-A19), 
2 large antero-ventral setae (Avl, Av2) and with 1 antero dorsal campaniform sensillum (ads). 

Tibia: only slightly shorter than femur, slender, with 1 postero-dorsal seta (Pdl), 2 subapieal 
dorsal setae (Dl, D2), 1 postero lateral seta (Pll) and 2 postero-ventral setae (Pvl, Pv2); anteri¬ 
orly with I antero-dorsal seta (Adi), 2 antero-latcral setae (All, A12) ar.d 2 antero-ventral setae 
(Avl, Av2). 

Tarsungulus: long and pointed, with a single pair of setae (Pvl, Avl). 

Pronotum (Fig. 23): transverse, N1L/NIW - 1.8 Giaetotaxy: row Du with 2 setae (Dal, Da2), 
row Db with 2 setae (Dbl, Db2), row Dc with 2 setae (Del, Dc2), row Dd with 2 setae (Ddi, 
Dd2), row Dc with 1 seta (Del), row L. with ! seta (LI), posterior transverse tow with 4 setae 
(PI-P4); campaniform sensilla include 1 between Dal and Dbl (dsl), 1 between Dbl and Del 
(ds2), 1 between Del and Ddl (ds3), 1 between Ddl and Del (ds4), I between 1*1 and P2 (psl), 

I between P2 and P3 (ps2) and 1 between P3 and P4 (ps3), ce, 30 35 small setae below Dal- 
Ddl, ca. 40 45 small setae above posterior transverse row and ca. 12-15 small setae laterally 
between Del and P4. Pronotal surface with dense minute asperities, arranged into honcycomb- 
like figures. 

Mesonotum (Fig 24): transverse chaetotaxy as follows: row Da with 2 small setae (Dal, 
Da2),row D<1 with I seta (Dbl), row De with I seta(Del), row Dd with 1 $e;a (Ddl), row L with 
I seta (L1), posterior transverse row with 3 setae (P1, P4, P5), discal transverse row with 2 setae 
(Dl, D2); campaniform sensilla include I medially to Da2 (dsl), I posteriorly to D2 (psl), I 
laterally to PI (ps2), 1 between P4 and PS (ps3); ca. 35 very small setae posteriorly to Dal Ddl, 
ca. 35 40 very small setae between discal and posterior transverse rows, ca. 8 small setae lateral¬ 
ly between Ddl and P5. 

Metastemum (Fig. 25): transverse, N3L/N3W = 2.1; chaetotaxy as follows: row Da with l 
seta (dDal), row Db with I seta (Dbl), row Dcwilh I seta (Del), row Ddwith 1 seta (Ddl), row 
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L with I sera (LJ), posterior transverse row w-.th 5 setae (P1--P5); campaniform sensilla include 
I postero-medially to Dal (dsl), 1 posteriorly to P2 (psl). I between P3 and P4 (ps2), I 
between P4 and P5 (ps3); ca. 30 very small setae posteriorly to Dal, ca. 30 very small setae 
between PI and P5, ca. 6 small setae laterally between Ddl and P5. 

Abdominal teiguin I (Fig. 26): A1L/AIW = 3.9; chaetotaxy as follows: posterior transverse 
row with 5 setae (PI, P2, P4-P6); campaniform sensilla include 1 anteriorly (dsl), 1 between PI 




l'ig* 23-24 Antsotoma glabra (Fabricms), larval :n.>tar 111. 23 - pronolum. dorsal aspect. 24 - mesonolum. dorsal aspoct 
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arid P2 (psl), 1 laterally to P3 (ps2); ca. 20-25 very small setae anteriorly, ca. 15 very small 
setae between and before PI and P6, ca. 6 small setae laterally. 

Abdominal lergum IX (Fig. 18): with 1 posteromedial larger seta (Dal) and I dorsn-laleral seta 
(D13), with 1 campaniform sensillum (ds) and ca. 35 small setae. 

Urogomphus (big. 18): comparatively very long; comparative lengths of URIiURIlrURlII = 
15.7:28.1:1.1Irogornphal segment I about 6.1 times as long as wide, with 4 dorsal, 8 ventral and 
2 small lateral setae, dorsally with 5 campanitbrm scnstlla. Urogomphal segment II with 1 
apical seta Surface asperities arranged into transverse, short rows on both sides of segment 1, 
basal part of segment II also with minute asperities. 

Abdominal sternum IX and anal membrane (Fig. 18): abdominal sternum IX with I small 
antcro-medial seta, posterior transverse row of 5 larger setae and a group of 8 anterior setae. 




figs 25 2 :. A msoioma glabra (Fabricius), larval mstarlll. 25 - metanoturn. dorsal aspect, 26-abdominal icfgum I. dorsal 
aspect 
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Dorsum of ana) membrane with 3 larger setae (Dl-03), 3 smaller setae and 1 campaniform 
sensillum placed antero-medially to D1; veatrally with ca. 21 small setae and 2 cartipanifonn 
sens ilia. 


A key to the third instar larvae of European Anisotoma species 


The following key is based on a reared larval material of instar ill of all 5 European specres 
(dissected and mounted on permanent slides) as well as on papers of Ralajczak (1005, 10%). 


tirogpmphi comperatively short, segnnx:! 11-1-3 5 limes as long .ib wjdu. Body dorsum with dense wpenlics. urrmgud 

mlo distinct lifensvcrscruw:. -- ... .....-.2 

Urofiocnpht comparatively lor.g, segment I 3 0 -6.1 times as long as unde. Rod*/dorsum either with honeycomb-like 

asperities. <tf glabrous, without asperities...,.. „3 

Fronolum with seta 1M2 ubsanl{Fig 9). Posterior ircmsvcscrowoiiiihdoiniridllcTg.il VIII with 7 pe ire of scluc (seta 
Uni present anti shifted lo posterior row), exceptionally wiih only 6*7 setae on few segments l usually assymctncally) ... 

..... . .... ... . ■ . A Mumeralts 

Pronotum with stta Dd2 present. Posterior transverse raw on abdominal lerga I-VlII with only 6 puns nfsclac (seto Di| I 
absent.Fig 12V cKceptumuUy few segments w 1 U 1 only 5-*fi vetue (oneseta Pi uhio absent in (Jus case, usually nssymetn- 

c-ally).- -... A aullam 

Head with sdu Ddl absent Labrom with I pair of medial setae. Dorsal .surface of thorax and abdomen with very long. 

(Kli uted setae (setae Db I, P3, T4andLI nr. pronotum longcrlhait the sclCrtih7cd pan of pronotum). A orbicularis. 

Head with seta Ddl present Labium with 3 4 pairs of medial setae Dorsal siijfaoc of thorax and abdomen oilher wj(h 
moderately long, pointed seine (setae Ubt.P3. PAnadLI on pronotum ehoul 0.5 times us loogu. the sclcrol .zed part ot' 

pronoium|.oTibcsciacurcsiiortaniJlruiic»te ... 4 

Thorax and abdomen dorsally with moderately lor.g, pointed setae Dorsum without asperities Pronoaim with seta Dd2 
absent Posterior transverse row on abdominal tergal-VITl with 6 pain, of Setae, sen P3 p re salt .. A caitonm aistanea 
Thorax and abdomen dot-tally with short. Irunealcsetae Dorsum with honeycomb-like aspcnlies Pronotum with .»etu 
Ud2prcscul PosloniwitansvoricrowouabilotmiwUergs I Vlll with 5 pans ofscUu:,»etaP3 absent. A glabra 


According to Wheeler (1990). the third instar larvae of Anisotoma can be characterized by the 
preser.ee of 3 small solenidia ventrally near the base of large thumb-like, cigtliform, ventro- 
apica! solenidium on antennomerc U (Figs 2, 15). Another character mentioned by Wheeler (1990) 
the presence of seta P3 m transverse selal row of abdominal tergum 1 - can not be used as a 
generic character for Anisotoma as the seta P3 is absent in larvae of/?, glabra (Fig. 26). 
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Abstract- The biological cycle vt'Myaschalybaeus (Palliarth, 1825) is described. M. chalybaeus is a typical autumn- 
brccccr with winter larvae and the adult phenograra is very similar to that of Calathus Bonclli. 1810. In particular, 
the larval morphology of specimens obtained from pit-fall traps and „cx oviposuione" has received considerable 
artcntior., and some rerr, arks arc made on the state of its larval characters. 

Larval morphology, bionomy, Coleoptera, Carabidae, Pterostichini, Myas chalybaeus, Palacarctic region 

INTRODUCTION 

On the basis oflarval characters. Lindroth (1966) considered the tribe Pterostichini, subdivided 
in four subtribes Pterostichina, Synuchina, Sphodrina and Agonina. He ranked in the Pterosti- 
china eight genera: Stomis Clairville, 1806. Myas Dejean, 1828, Plerostichus Bonclli, 1810, 
Abacidus LeConte, 1852, Abac Bonelli, 1810. Evarthus LeConte, 1852; Loxandrus LeConte, 
1852 and Oxyctepis Reichc. 1843. Thompson (1979) proposed only two subtribes: Pterostichina 
and Agonina, considering the presence or absence of a distinct membranous area on the external 
side of the stipes. 

The genus Myas groups about twenty species, that inhabit especially temperate zone forests 
of the Northcn Hemisphere. Three species are distributed in North America, about fifteen in 
Eiastem Asia and only one species in Huropa, M. chalybaeus (Bousquet 1985). According to 
Magistretti (3965) this carabid beetle is found in the Balkan peninsula, on Ionian Islands, in 
southern Hungary, in mountain environments, and reaches ils western boundary in Italy, name¬ 
ly in the Friuli-Venezia Giulia Region and in the western part of the Slovene Republie. 

The majority of the examined specimens were captured by P. Brandmayr on Mt. Slavnik, 
Slovenia, 1000 in a.s.l., during a yearly field-research (1971). Although a great part of these 
data is sull unpublished, there are aspects of community phenology that have been thoroughly 
dealt with (Brandmayr & Zetto Brandmayr 1986). 

Among the studied biotopes, one forest and some open grasslands, Myas wus very abundant 
m the Carici {kumilis)-Seslehelum juncifoliae, on arid pasture on limestone rock, (Brandmayr 
1974) 

Looking at ils annual activity patterns it is possible to characterize this species as an autumn 
breeder, with n maximum activity occurring during August/September. when most of the fe¬ 
males showed ripe gonads (after dissection). The larvae probably overwinter in the II and III 
instai and from the early July to August, 15, teneral individuals were abundant in the population 
>>• 
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Of the four couples- reared rn laboratory, only two larvae were obtained (] and II instar} 

In this paper the description of the larval morphology is given, m order to define possible 
evolutionary relationships within pterostichine taxa The larvae of several genera are studied in 
Comparison, namely Abacetus archimbauln (I, II, III), Abacetus villersianus Strar.eo (1, II, III) 
(reared by Paamiann), and the species of the genera Abax, Molups Bonclh, 1810, Po talus 
Ronclli, 1810, Orthomus Chaudoir, 1838, and Storms present in our collection In literature 
deenpuons of some of these taxa ate reported, as Arndt (1988), Raynaud (1976), Thompson 
(1979a, b), Zctlo Brandmayx & Marano (1993) 


MATERIAL AND METHODS 


Adult field activity and i Miring 

In <nppcxf p&>u:re, 24 pi: tail craps have been employed (ora period ofabout 8 months (Apnf- November) The upper 
diameter of the plastic pilftdls was 9 2 cm. each trap was constructed with a double-bottom, isolated by a thin metal rot, and 
only this lower chamber was filled w-.lh an auractarumixnirc of apple, hecrand sugar On this way the beetles wer kepi alive 
at least for the short period of 4 ilay.s Every fourth ihiy. they were counted, sned and released alive in die nci^hlxuiriK'Od ol 
the irap These traps were also equipped with a flat stone acting as a cover and protection against grazing animals (Brand 
mayr 1974) 

Dtmng the estimated reproductive season, (August/October) two couplets ofbeotics/mocith w.is transported into labors 
tory tun! di&soclcd The numbers of counted living specimens were Iransfonncd m iiiiiivi Jutils/lrepM days Ripe Icmjles 
(vilgllogonctic ovaries) were observed in August (I), September (2) Oclobcr (I) 

A [so the roared specimens. 4 mules and 4 females, were obtained on this way. because it is not easy to collect unde: 

die stones, especially in karstic environments 

The rearing conditions w ere natural temperature and ait humidity on a terrace of the Jsnruto di Twlogia • of Trieste 
(200 ni ;i SI) I'hc terrarium mcnsinwl cm 24 a 40. the soil used was humus~nch rCrwkma with nbundanl stone shelters tie 
beetles were fed Iwo tunes m tlic week with Iiltlc cow-meal pieces 11 k beetles were kept alive Ironi bcpiember co Novem¬ 
ber )97l 

Larval morphology 

’Hip larvae of Myas chalybovus (I first mstsr, I second inslar and 2 third mstars), coo»crvc<l m tileooi 70% m the larval 
collection Zetio-Braiidniayr. [Drpartitnento dilicologia.Umvcrsita della Calabria), we a; observed ;r nor. permanent prepa 
rales using a Wild M5 and Zeiss RS stcrcomicroscopcs provided with drawing apparatc and measured wirh u calibrated 
Ocular lens 

The location ol pores ami seine is according lo that used by Bousquet & Cioulc((l9b4)and BouxjiKd (1985) 

1 lowcver. the most fundamental terms of chactouixy used arc the following 
FR „ ,, setae of anterior margin of the nasalc 
MX^scra of the he 

MX, sold nti ll*c slipis;. close the lacuna 

gMX group of sc lac on die dorsal surface of the stipes 

PA* seta on die dorsal side of punctate, between stemrnaut and cervical gTOtivc 

The I and II larvae were obtained in laboratory ..ex oviposuionc". while the two 111 Lnslars were colic clod on Me Slavmk. 
Slovene Republic, 22/UV75, during a second year ofcatchcs earned out with standard pit Tiff (raps 


RESULTS 


Description of the larva 

First instar iarva (Figs 2-7) 

Body si7.e Head widlh 0 9 mm, head length 0 8 mm, total length 7 5 mm 
Colouration Yellow ochre, head, mandibles and cerci a little darker, poorly sclerotized larva 
Head Cephalic capsule subquadrate, nasale almost straight, with only little produced udna- 
salia Postocular groove only feebly distinguishable, cervical groove evident, but short Fron¬ 
tal suture moderately sinuated Epicranial suture very short, scarcely lunger than half the diam¬ 
eter of the first antennal article Slemmata well developed Rupror ovi consisting of a senes of 
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small leelh so aligned and close to each other that they form a linear keel, lightly longer than the 
first antennal article. Setae FR ia i, are not distinguishable. 

Antenna. Antennal articles squat, the first a little longer than the third, the second is the same 
length as the fourth. Hyaline vesicle dome-shaped and well developed 
Mandible. Moderately sickle-shape with retinaculum normally shaped, situated nearly in the 
middle of the length Cutting edge slightly serrated. Only one seta is present on the external 
side. Penicillus absent. 

Maxilla. Maxillary stipes are as long as palpus. Lacinia dome-shaped, but not very prominent. 
Seta MXf, as long as seta MX*; gMX with sparse setae (about 20) of middle size. Stipes without 
membranous transverse area. 

Labium Prementum trapezoidal, slightly longer than width. Palpomeri of the same length. Ligulu 
no protruding, with two short setae. 

Thorax a\d adoomex. Prot'.otum with post-scutum slightly visible as u densely punctated area, 
Notal groove is not very evident. Tergites only with ancestral setae, some of which reduced, 
distiuguisliuble only at a higher magnification as pore with microcheta. 

Legs. Tarsus with two claws of the same length, not curved. 

Urugowphi. Short, slightly curved and with apex turned upwards, long one and a half time the 
IX segment, finely punctated; five macrochetae are present. 

Second instar larva 

Body size. Head widlh: 1.2 mm; head length: 1 mm; total length: 10 mm. 

Most of the characters are similar to those of instar l and 111. 

Maxilla. On the external side of the stipes a little V-shaped interruption of the sclerotized edge 
is visible. 

Urogomphi. 9 macrochetae arc present. 



Fig I PtiOiOgxucr of .1 iyus rhatytuicui (Pulliurdi) in llw Cu'ia (hnmtlut)-Se*lenetumjimcifttitue (1971) activity density 
(A !).) ol Jiving captured adul&tnip, mean ot catches referred to each standard period o' four days (right ordinate) l-eft 
ordinate (thin interrupted line) nuner-urn air temperature ut I cm above soil surface. (For the method sec Bmndinayf & 
7cttn Brandmayr 1986) Dashed line represents the emergence period of tcncrals Arrow indicates larvae I ami 11, found in 
tcntmum. 
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Third inxtar larva (Figs £-19) 

Body size Head width: 1.8-2 min, head length 1.6 mm, total length. 21 mm 
Colouration Yellow-brown; head, mandibles and ccrci a little darker Abdominal segments not 
uniformly coloured, with darker zones. 

Head. Cephalic capsule subquadrate. Postocular groove, frontal and epicranial suture similar to 
the first instar. Cervical groove well evident and not very curved. Nasale and adnasaha aligned 



Figs 2-7 Myas cJxalybaeus (Palliarci). firs! instar larva, all figures dorsal aspect 2-head, 3-pronotum, 4-mclanoium, 
5 - abdominal tergum 1,6- abdominal lagain IX with ccrci, 7-right maxilla Scale Figs 2-5 -0 5 mm. Figs 6-7-0 25 
mm 
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Pig 1 .8-IS Myas c halydaau (Palliarril), ihirfl mslat larva, all figures dorsal aspect, but 15 ventral aspect 8 head. 9 right 
lrandihle HI labium. I ] prorolum. 12 inelunotuni. P abdominahcrgum 1.14 - left antenna, 15 nghl muxillury 
stipes 16 right maxiJIn, I? nghl fore kg, 18 oxlommaliergumlX withccrci Scale Figs 8,11.12.13,18 -imm, Figs 
9, Id. 14. 15,16- 0 25 mm. Fig 17-0 5 mm 


and thinly dentate, nasale slightly concave in the middle, with two protuberances on each side 
1‘anetale with a small semicircular transverse hollow, posteriorly to PA- 
Antenna Articles are longer than those of the first snstar, article-1 is twice tlie -2, -2 and -3 are 
The same length, -4 a little shorter, sctation typical or -3 and -4, one seta on 'he medial apex of 
-2, -1 glabrous with pores Hyaline vesicle as in the first insUsr 

Mandihi.uk Slender, with very sharpened apex Retinaculum small Internal edges from retinae 
ulum lo the apex are very slightly crenulated Two setae are present on the external side Pcmcil- 
lus absent 
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47-1 



Maxili a. Membranous transverse urea present, which is more evident on ventral surface Dorsal 

surface largely membranous. Lacinia as in the first instar with seta MX fl well developed, a little 

longer than MX,; gMX with sparse, rather big setae (about 3Q-40) 

Labium. Scleiotized ventrally and dorsally, with a large membranous area; ligula with two well 
developed seiae. Several secondary setae are present. 

Thorax and abdomen. Pronotum with well distinct pre- and post-scutum. Notal groove very 
evident. Tergites anteriorly and laterally marginated. Reduced chetotaxy. 

Legs. Similar to those of the first mylar. Femorc with two raws of seine. 

UroComno. Short, very curved. long about twice the lergite IX. Very pronounced setiferous 
nodes are present. Nine setiferous pores (maerochete are lacking m our specimens). 

DISCUSSION 

The larva described in the present study appears to have large similarities with Myas cyanescens 
Dejcan, described by Thompson (1977, 1979) for the North-American fauna. The two species 
share the same shape of the nasale (Bousquet 1985, Makarov 1994 ) even though M. ckalybaeus 
shows a less pronounced median cmargination. Moreover the general fonn of antennae, man¬ 
dibles without penieillus and maxillae with blunty conical inner lobe, tergites marginated with 
reduced chaetotaxy, heavily scleroti2ed cerct, slightly longer than X, very curved, with large 
setiferous nodes surrounded by membranous areas characterize both species. In the third inslur 
larvae a membranous area is present on the maxillary stipes, distinct laterally and ventrally. 
However, this area is not present m the first irwtar, while ir appears like a litr/e V-shaped inter¬ 
ruption of the scarified edge in the II mstar. 

For Myas all the possible states of this morphological character, found nearly in all the spe¬ 
cies of the large genus FSerostichus (unpublished data of the first author) are expressed along an 
onthogenetical sequence. 

lit particular , the V-shape incision of the lateral seleroti/ed border in the II instar is similar to 
that shown by Sto mis pumicatus (Panzer, 1796), J, 11, III instars (Zetto Urandmayr & Marano 
199.3), 

After a further comparison with other Pterostichina genera such as Abacetus, Loxandnts 
(Thompson 1979b). l.estteus Dejcan, 1828 (I labu & Sadanaga I %2), it seems that some charac¬ 
teristics are of noticeable importance. In fact, this taxon presents some characters in their ances¬ 
tral (pJesioniorphsc) conditions and others in derived condition (apoinoiphic), at least consider¬ 
ing the postulated ancestral and derived states of the larval features of Carabidac as reported by 
Thompson (1979a). In order to allow a first interpretation of the taxonomic position of these 
larvae, we propose a brief synthesis of ancestral and derived characters for Myas chalybaeus: 
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Character 


aacestral 


derived 


nasate 

cephalic grooves 
epicranial suture 
blade of mandible 
pen.alius 
retinaculum 
maxillary scipe# 

ghfX 

Jacinia 

Jabura 

ligula 

antennal sensory node 

stemmata 

IgrsuCctuw* 

ccra 


large, slightly concave 

present 

short 

microcrciiulalc 

absent 

small 

membranous area presen l 

low number of setae 
short and corneal, seta apical 

dorsal ly sclcnficd (autapomorphic'’) 

absent 

presort 

six 

two. equal 

short, nodulatc, sclcnficd 


In particular, the inner mandibular edge of the III ms tar larvae is, in similar fashion to that of 
Abacetus (Arndt, 1988), finely serrulate, as in several Agomna genera Moreover, the shape of 
the ceres is not very common to the majority of Pterostichini 

hi conclusion, Myas seems at least in the larval stage a really puzzling genus, with a mixture 
of ancestral and derived characters The absence of penicillus is a quite rare character in Cara- 
bidae, and in our opinion there is some doubt about the plesiotypic status of this character 
Although the short and conical lacuna recalls that of Sphodrina, it is longer and better devel¬ 
oped as :n other Sphodnni, such as Calaihus Bonelh, 1810 or Platyderus Stephens, 1827 The 
short, well sclenfted and nodulated cerci and the unusual dorsaliy sclcnficd labium are rather 
unique, and. at this stage of our knowledge, distinct autapomorphies that suggest to locate Myas 
into a distinct Pterostichine lineage Up today, nevertheless, there are too few larval genera 
known in tropical Pterostichmes, so that this idea needs to be reinforced by further research, 
especially on „tngonogr.atine*‘ genera 

I* is interesting, however, to note that the reproduction rhythm of Myas belongs to the au¬ 
tumn breeder without imagmal dormancy, very similar to that of Calaihus or of some less spe¬ 
cialized Sphodrina. like Laemostenusjanthinus (Duftschmid, 1812) 
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